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it^^LR 2MY>ft- KD 1 \,Zffi*iZ><n>X, SmmffiV refli, WT^S ( 9 ) t? 

[0 0 2 2] 

Vref-Vbe + (R2/R1) (nkT/q) In (6) (9) 

::tVbeiiDi <7>JH:fr[pjmfi-c£ tj , r 2 (ijggtR 2 <*>j&tnH»-c2>£o 

[0 0 2 3] 

5£ (9) + *>V b e fiiBJKKttLTftOfiSIKffttfc^oo-C, (R2/R1) (nk 
T/q) In (6) <7)^t5 ? V b e O^coiSJS^Ii^tT^Mi" X n iZfe&Z&X Z t iZ X 
V) , IflfiV r e f ZUmizmftLZ^X n fcttSg-CSfco -tot icO^i^mfiV r e 
f Ottl±. 'J ^ ^©/O 7 (ft 1 . 2V) 

[0 0 2 4 ] 

C<0«t n HH2 <£>t£3tH]S&H£v*T fc, PMK PM2« PM3, NM 3 > NM4, R 
2iRl Ott^ig^OHS^C. tt\ SJSJ-<S^L*w^O K^> -y -/«JE£ifctfcfi<jl*iji$: 
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[0 0 3 5] 

d KH14 <7)m*HIK-C{±, PMUPM20t'fX, Q 1 k Q 2 <7)^^MIIJt> 
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(G. Tzanateas, C.A.T. Salama, and Y.P. Tsividis, "A CMOS Bandgap Voltage R 
eference, " IEEE Journal of Sol id-State Circuits, Vol. SC-14, No. 3, pp. 655-6 
57, June 1979. ) 
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■VV > ^* n — Xl/'r/ajl/ K tfOi' -r - v >f * * — XJ , 7 >f -f - -f — -f 
->'^-^-;u *X y | )7K^7-K-+'rA *'']a-A3 7, -f>/s-4 
„ 2 0 0 2 4£ 4 n > ^- v 5 2 6 - 5 3 0 (K. N. Leung , and P. K. T. Mok , "A 
Sub-l-V 15-ppm/ c C CMOS Bandgap Voltage Reference Without Requiring Low Thre 
shold Voltage Devices," IEEE Journal of Sol id-State Circuits, Vol. 37, No. 4 
, pp. 526-530, April 2002. ) 
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Near 1-V Supply IEEE Journal of Solid-State Circuits, Vol. 37, No. 10, pp 
. 1339-1343, October 2002. ) 
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* -■*-/!' *X y'J?K^f-Ft-*rA #'Ja-A3 4, tM-5, 19 
9 9^5^, ^->'6 7 0 - 6 7 4 (H. Banba, H. Shiga, A. Umezawa, T. Miyaba, 
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o P M 1 4- P M 2 col^lx. fi6 ^ $ Hlxft't" Z> Z t ItZ £ V) y PM2 fc PM 1 tX^ — 

<nmtLtf : MtiZ> t %<DY- h • v-^IH«ffi3&«*4 «9 * ioM«ffi**l6tn:R l \zmfoZ> z 

[0 10 5] 

[0 10 6] 

HI 1 1 IZjs^X, (DR 1 , R 5*±«ift£, V d d lilE^Sii*, GNDfJGNDS?^ 
, NM3, NM4, NM7, NM 9 (i NMO S h 9 > * £ > PM1, PM2. PM7 
, PM8, PM12liPM0SF7>yX^?:, 1 0 fi PMO S 1 y > V* 9 <D'<4 T 7, 
2 1 liNMO S b y y ?<7>/H T^mtiL*. 3 5 . 3 7 (±I*)g|S<£>y — K£> 
EN, ENXIiUJiff^^to 1211 lKJoV^T. HI 7 £ |sJ-0^^*-T SSR^RItt* 

[0 10 7] 

mi n^isjg&fi, @ 7 s^'i i o<d/<4 Txm%L$&£.m&kmfincW}i'ip&-fz>o m7<D 

irLTHIl 1 OSi&tCo^Tt&B^-r&o ^^■eiWfflHi-^EN(±H-C*»), ^ff ENX 
<iL ttio 
[0108] 

P M 1 > PM2, NM3, NM4, R 1C «fc 0 flfj££ tl& )V- -fXWfa^fejijt h Z t 

Tt:, PM7, PM8. R5. NM 9 XT, 9 - \ T v ^rT^M t5 s 

0 <7) t § tcti. PMO S h y V*j7,*(n><4 7 7>m& 1 0 (iV d d > NMOS h7> - >'^ 
?<7V^ 7*m& 2 lliGNDti^o u©t § PM 7 (±0 F F LTviOt, NM9I 
tf»fitR 5l<zmtiZ>Wmz£ »K y-K3 70«ttttGNDi44o -/ — K 3 7 (DM&ff 
GNDt:^4i:, PM8t& ? ONU NM 3 izM : Mmt ti%5£>& 0 NM 3 l,zm : Mrf : iM.ti1&tb 

ht^ nm4 izi>wmi>mtii&tt), m&a&fcgAzmm-f&o 
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[0 10 9] 

PMK PM2, NM3> NM4, R 1 izmffitmtil&fr h t , P M 7 K & WSLifiiKL ti 
2, 0 Z. tHZ X n / - K 3 7 omfiti V d d S&flJg * «9 , PM8 FF L, X 9 - Y 
T-J-fmkif, PM1, PM2, NM 3 , NM4, R 1 Hi *) %fl%> )V — ~7°j) % hty *0 
^1 $ -2> o 
I 0 1 1 0] 

HI 1 <7>@8&&Ci3V>-cfc, f&#jgm:tKfc<7> NM9 WjgJjtR 5 KSHtamSK 

<Ifc£1-*'.&3Srt***o N M 9 is J: ^jfiifi R 5 Ka&*L*W»£fc/.h$ < I8:£-*-* fc*!> 

tfeJfiSu t MO Sh7>y'X^ WityiJjgfiLtt*: j£tS[jS^iS^«-e^5e-r-5> - t tfX § , M 
OS F 7>v^^»W/L^I < S^tH"* - <h75 ? -C^ & 0 MO S h 7>n^OT/L 

[0111] 

^<7) J: ? i:@ 1 1 T*{±, IH 5 Rt/m 7 OX ^ — Y T y yisll&HJtLT, NMO S h7> 
yX?tPMOS h7>y'xn <0|£$ij£ Xtifi & x 9 — YT v ymmtmfc 

[0112] 
[0 113] 

m 1 2 0@if§f±, IH5O[5]g&i:iii&[5|#<0i!i^^i-^75 5 \ ti?Ii:^^MOS h7>y"x 
[0 114] 

HI 1 2 Hi3V>T, Q31ipnpAMt:-7f7>y^?^ Rl, R2, R5, R8, 
R9lii£fct&, Vrefliffi^Jiilfi*, V d d (±jEom?S^, GNDIiGNDSi 1 ^ 
, NM 3^<bNM8, NM10, NM1 lliNMOS F^yy^?^, PMl*<bPM3 
, PM5, PM9, PM10, PM11, PM1 2liPMOS h7>y^^^, 10, 1 
2iiPMOS h^^y^^^/MT^lli^, 2 1, 2 2 t± NM O S h y > y7 ? (7)M-f 
7^ie^« 3 3 ^ 3 5 «i|*|g&<7>/ - K£, EN, E N X Ufal'mm^ fc^o 
[0 115] 

1?iRl£\ PM1, PM2, PM3WW/L (W : ¥- HB, L : Fft) (±l£ L < , 
PM9, PM10, PM1 lOW/LaiTNMl OtNMl 1 W/L if U>tt4 0 
ifcNM3tNM4 C0W/Lit£#!lxt£'l I 6 <h1-£ 0 NM 3 t NM 4 t lit^ 1^ y > 

[0 1 16] 

««»M-^EN75*LT*l3»J«Hi-^ENX**HOfc^, H 5 Off tw*^- HttUC Hli& 
jWflhLfcfliSU-fcSo i/i$IJffl)#-^EN75 ? HT-*l9$)J^fI-tENX75 ? LOt |H(±, (H 

&&^<b, PM12, NM 7 , NM8(iOFFfc4l3l3l 20@KO»ftJCtiM^L*v» 
o £ £PM5 tiON tiotv>J 0 
[0 117] 

H 1 2 comi^T'(±, PMK PM 2 or- hm®7) ? *a, P M 9 , PM1 
^T^il, NM10, NM 1 1 <DY- bMj&*#iif**tf>-C\ PM1, PM2, PM9 
, PM 1 0, R8, R 9 , NM 10, NM1 1, NM 3 , NM 4 , R 1 izffi.ti&m.tiili^ 
L<&& 0 NM 3 , NM4 tZffitl2>m.%Ltf%¥ L < , NM 3 , NM4 0W/LJtrt s l I 6 "C 

bzztfrb. &fcR i ^M^omfi^vR i <i, m5oiuKTO, fu&o^ (7) -e* 

fr^n&o&oT, PM 1 , PM2 I pi, m5<D®&tm £ < , 5£ (8) 

[0 118] 
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ZZXW.ffitfi*: (8) X*mfr£ti& X 9 &#»i££7t:*Mif±, PMK PM2, PM 
9, PM10, NM10, NMlh NM3 , NM4 (D^rti^f'ti<D K W > • v-*Wfl£ 
JE**H3ljr- h«EE (Vgs-Vth, V t MiBHiWJE) i v^5j&*** 0 
giftZmtz-f X oiz, PMK P M 2 , P M 9 > PM10, NM10, NM11, NM3 
. NM4©t>fX, }£#tR8. R9, R 1 vmtfmt £ ft&o CLfltt, 5t (8) ^HvW 
StnfcBR^ISfitR 8 , R 9 -CO«£EI^T**, Wxlffn^n 0. 2V^^ii KtfcfH- 

[0 1 19] 

PM9, PM 1 Q<OY- hmi±{i> #!lxJ£\ PM 1 , PM2oy- MEJ: "9 0. 2 V 
f&V^ftt PMK PM2, PM9, P M 1 0 <T>^r 4 Dt** o T i> , P 

M9, PMlOOV-^lfiUVddiDO. 2 VfivMR&fc K W >SEE"C 

PMK PM2©Kl"f >ma£* f l&f0^i*Ui5V»-Ctt^-r* «t 9 Ct^XSr^tntfJ: 
v> 0 PMK PM 9 O+f-^f XJ£i± 1 : ltaboTUv^L> P M 1 «t *) P M 9 £ 4 flf^c # 
< Ltt, ngv^±itHPM9 X *) PM1 &4fej:& < LtU^o ^n^^^n - KHJSS 

[0 12 0] 

TOtC, NM10, NM11 h m& & „ jgtfcR 8 iZ X «9 NM3 > NM4 <DY- h 

mfiJ: t)®|xJ£ 0 . 2 Vflfv»«tt»::Bfcti~C§ 2><7)X\ NM1 0, NM3> RZ/NM1 K 

tX\ MOS h 9 > VTs 9<D?-^*)V&%m%%tK X Z>%mW&&&Q*1&to1r & - <h t5 s 

[0121] 

Hi 2<7)@g&-e{±, ^ (8) ©tt t tit 7 x tiM^-^ * ^ 3 - Kings 

t L tzCDX\ WJ±%:$LU5i-<OP MOS V^y-y^?, PM3> P M 1 1 i> fj X u - 

r e f Olit±m 5 <0|I1S&<7)*#^<!;[5]— t 
[0 12 2] 

HI 1 2 <7>|5JS&{±, Fm£&£ffiv^7tfltJ&i:1-&£ tT, HI 5 <£>H]S§KJt^ LTl 

[0 12 3] 

ill 3 »±, EI 1 2 ^HKom^mffV d d hSilEV r e f <7)# 14 O— Tji-fmx 
[0 12 4] 

aftoScYttcitLTm^wffiv r e f t±^^-r\ k*> vfm^t Ltotti^ 

, miSmE^145& ? a:#^nrv^^ ttffrfr&o &£>mi 2oii]g&-ctt, fei. 2VO 
sasmEEj&*<bl§II&7& $ f&ffc1-* c ttffrfr& 0 K@£&t 

S^^HJ£&<7)Ki^mfft±m/±l&^5t<7)«ffi K 2 VCftiJIBSft**: 

[0 12 5] 

o i/tH7, H8> mi 0, mi 1 <DBmzi>mmizjjAzi- Fm&z&mx- & & z t it 

[0 12 6] 

ana, *&wtzxz&mi±tfii}i®&<nmj&<7>-fflzm-f mx*$>& 0 ttzmi sa, 
mi 4 oig»o»ft#it*^f *^«!>oia-c*4o 

[0127] 
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0f «£ 19 * £ < & o C -h £ L , Ef^ffi «£ 0 WflSi«Ee7W£ < 4 o h 

X 7 ^fi^lE^t^ot *> , mmizv-tv hffRST«-aj*-Cl5J:^:»)S$ 
[0 12 8] 

H 1 4 K&v^T, C 1 f±#a:£, RIO, Rl 1, R 1 2 , R13 {ijg#L&> V r e f 
li*i|Mlffc*, V d dtiiEcom^^, GNDiiGNDSf^, v d i v lliftRCJ:^ 
ffi^n^m^mHE^. NM1 2^f>NMl 9(iNM0S h7>y^^5-, PM1 3^^P 
M2 0IJPMOS h7>vX^$-, 1 OliPMOS f7>yX^O/s^7^It*, 2 1 
tiNMOS h7>^^OA>f 7Xlfi*, 4 0*»t>4 2lirtffiO/-K*, EN, EN 
X{±$Ut»ffi#^, RST, RSTX, RST2Jim*$tiS«;-fcy Ms^-£, schlli 
y h®&*7fi-to m5<D®&lZ£ v^t^/lV r e f £|&£L, Ell 4«Ctt 

[0 12 9] 

El 1 5 l±, ittCtSIEV dd^^L, M^KEI 1 4 <7)#g&omfc (**!M5BEV r e 
f, vdivl, RST) ^^LfwH-e^^o ti©7;v^^-;Kii#i;ffii U 

mj±£ 0 vfrb 4 vn±tf, -e<^^4 v^ib o vtzTiftzt znmmzwB -r%> 0 mmn 

[0 13 0] 

m 5 coms&izx *)&mnj±v r e f *h4ltbi 4<7)@^cfi&Lr^sot\ *m 

mi±V r e f tlSlffV d d t<nfflfalt. EI 6 hB&l^— t ^oO^„ 111EV d d 
£ 0 Vfrb 4 VK±tfTv>< fc, miEmJEaU Vfcjgx. <b, EI 5 <7>^imEE#§ 
4»H^^4olSie s l. 2V*i@£^h, iiltEVreflil&l. 2V 

[0131] 

Ell 4 <DMWm^ENRXf EN Xte®mW±<Dtzi&<Dm-w-V$> . EN^L, ENXrt* 
H<^t SUBft^lhtSo *»*>l&flsli#Kli, ENrt ? H, ENX75 ? LHiS^$n^o i 

[0 13 2] 

PM2 0, J£J£R 10, Rl 1, R12l±, «iSmEEV d d *«*tt:J: v^tflLT, v 
d i v 1 £f&£i-&^J±IUi&J: LTi< 0 PM2 0liHIft«:fltjhi-4»^tcj6lir*aE#SK 
tL^v^i ^gj^li-^7t*0^4' y-f-fc LT^fg-t^o igftR 10, R 1 1 coltti, tfeffi L 

«t -9 1 LTv^SEciotfti D, si 4 o^ij-eii, igfctR 1 0 : r 1 1 = 1 : 2 . 2 

<h Ltv»5 0 d X 1) , (NM 1 8 * S ONO^) , vdivl (7)ie= 2 . 2 V d d 
/3. 2 = 0. 6'9Vddi:i4. iO^EWl. 2 V i: & &M»tf&fi, 1. 74 
ViOt?, :<OlJ±vd i vlt, **«JE1. 2 V^Jt^-T^d fcTN m^Bffoii^ 
7 4 V) «fc t)jz£^fr'bZ^fr*tfilii1rZ>ZttfX*£Z>o n,WMl±tf$>Z>m. 

[0 13 3] 

[0134] 

«gtR12t, NM 1 8 fi, &mmJEfi-i£T% tB*R S TtmMLZ^X n 

, RST^Ht&oTiov, NM 1 8 fiON LTv^o m^mJE75 ? ±#L-C, RST^L 
t-^ffc-f £ <h, NM 1 8^0 F F L, 5MEffi^> vdivl ^)lfi^±#tS, v^o£A,R 
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5 T^HZ^t-ti> JgtftR 10, Rl K R 1 2 -?ik£ Zft1±mi± (NM 1 8t!> ? ON 
<Di§£± ^iilfiVre f J:i)/h$<^-?.it\ R S T^H{:^ttl>- t 

10 13 5] 

HI 1 4 <7)f!lT{i, J£fctR 10 :R1 1 :R12 = 1 : 2. 2:0. 47t LfCo NM 1 

8 t^0N<7)J#^ (NM 1 8 <7>ONjg#L(±+5H>$^<h1-&) , vd i vlOlfi=0. 6 

9 V d d LT, NM 1 8 FFOi^ vdivl <DW,\Z= 2. 67Vdd/3. 

6 7 = 0. 7 3 Vddi^l.c fliWi^|:o^-C, v d i v 1 (DM&tf 1 . 2Vi 
ta Z>W,M i mf±li 1 . 7 4VW1. 6 4 V t & *K 0. 1 V<0^f'J->X!fftt^4i^ 
CI «h j&«-C § & o 

[0 13 6] 

PM15. PM16. PM1 7, PM18, NM1 3, NM 1 4 , NM12, NM16 
, NM1 7, ffiiftR 1 3(i. liStliV r e f ftl±2 tifzmWMJ±v d i v 1 t £Jt 
^i-^Jt^HII^i LtKo NM 1 2ti, MKjUIi&NMl 3 , NM 1 4 <Dr 4 ^mifcMt 
LTfKo y-F/UT^Ii, H 5 <7>NM0 S b y > 9 <r»H TXM&2 1 7&><btt*& 
-f * C **T § & o 
[0 13 7] 

EN^H, ENXt5 ? L t iotl^if^ p M 2 0 or- h miu.lt 0 V t 4 o T V>£ 0 
HI 1 4 OHU^OtilEV ddS:0VH4 VKJitf & fc, 5^I± £ ft/cMmEE v d i v 
1 W^ti. HIl 5<9<fc 9 &#14£:&£o m?iimi±Vd d75 ? /J^v^l^t?(±, vdivl 

o vt^ot, jEL<$5-JE$*ifcmjEtf f v d i v ium*$n*v^ 0 ctu^ 

PM2 O^y- FSii^O Vt^ot^ti, n,MmJ±V d d#PM2 OOHtSEJ: <9 
&v>J&£\ PM2 O^CONL^W^-e^^o 
[0 13 8] 

WT^i3V^T5E^> II1EV d d^l V*ffi-C, vdivl. IfHiV r e f 75 ? t 
iz 0 V#iSO«fi[0^trov»T^-f4o 
[0 13 9] 

vdivl, &mWfoV r e f tCO Vtti£<?>*#£\ NM 1 2 <£>y- MfiCi <b 
1*, NM 1 3 , NM 1 4 l±OF F t Sot, NM 1 3 „ NM 1 4 K«a£(±SE*i-f , 

MKllHl^O^WIill^PM 1 5 , PMl 6i:l'Sliin^^o PM15, PM1 6t: 

«SE7& f amfcv>£>-C. PM17, PM 1 8 \Z i>m : Mtf%L ti&^o PM1 71:11^4 
v^T% NM16, NM 1 7 U*Sfc {iStft&v*,, PM18, NM1 7#'Hi:OFF(7)t 
JgirOT?, JtfcmS&m^R S TOmf£(i}g#iR 1 3 K«fc o^l I) , ffi^7 R S T omffiti 
V d d t 
[0140] 

maS«l±V d drt ? l Vim^X. l. 2VgSti4t, S^tfiVr e f*n. 2 V 
fciio lIlE^t^l < & < . lilfV r e f #\ isftmm 1 . 2Vlzmm*ti* 
, ^limBEv d i v 1 Offiri*, 3£}fiR 1 0 : R 1 1 = 1 I 2. 2 <Dfri±itX*fct2> 

[0141] 

H 1 4 <7)[aJj&i;|I] 5 OHIKt m 1 5 iZT^-tX 9 ^iHmfiV r e 

f i)K vdivn y)fazM^n.&ti£&m&zmmr*& 

[0142] 

MSfci^tf, H50PM1. PM2. PM3<7)t^Xt, 0 14O0J&©PM2 OOt 

'fx^^tgst LTis < t , mz^mffivd d^PMos vy>PA*<nmmm.f±wft<D 

<h#H. PM1, PM2, PM3. PM2 OizWifi^W^iltmcm^i^t^^o tZ?> 
■C, i*iev r e f OSfitliltWHftH, Q 3 Ci •) *&&<OB8«fc 4& ( P M 3 
i/f*i£ mi/ft < trj*- K<o«t£/- K3 3 tt.ft»UI4/hS < £<b1% « 

i/f7) ? l«fM^LT<> 6 OmV LtHS^L&v*) 0 55*JEmJEv d i v 1 PM2 0 

iz : faft&m : fat<Dm&jtifeitmm&-e$>2> (pm2 oiz : Mtn>m.m.^b^^m^. vdi 
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[0 14 3] 

z<Dtztb, liiE^/h? < , @&Ka£*i£maert f *£v>J»£\ ^maev r e f 
stmaE i . 2 vcaiLtv^ < mmm&v refa, »eie v d i v i x *)± 

[01441 

^i£mf£V r e f ^\ 53-J±mi±v divU ^l^tfikiotv^W-e, NM 1 3 
, NM14 nm»fL7& ? »iL;M£a6& NM 1 3 <fc 0 NM 1 4 te* § tenffiffffiti. PM 1 5 
i 19 PM 1 6 K^Sv^aEtfTOftSo PM 1 5 J: •) PM 1 6 te* £ V>maL7& s »fLft£ <£>t\ 
PM1 7 iOPMl 8i:±i^lMH^o PM1 NM16Cin, (N 

M16, NM 1 7 (4|W| Df>fXfctSo ) NM 1 7 te i> fs\ Zn%Ltf%Lti2>o PM 1 8 Of 

nm 1 7<ommx n±&^<7)x-, aj^RSToiei±vddt^^ 0 

[0 14 5] 

Jt$£lUS& (PM15, PM 1 6 > PM17, PM 1 8 , NM 1 3 , NM 1 
4 . NM12, NM 1 6 , NM17, J£#tR 13) i:, mmn.$L%£.m&, mEE5^#J[sIi& 
(PM20, ttRl 0, Rll, R12) t ZXJz-f2> Z t X, *iHmJ±f&£[Hi&^P/r 

£IEL < V d d t:tgT-|5„ 
[0 14 6] 

maiimEE^+^i ^mmfiv r e f mn\m)± 1 . 2 v npjit u * £53*/± 

IEv d i v 1W, jgfctR 1 0 I R 1 1 = 1 : 2. 2 O^EEJtT^i MiltePJit L£ 
f^(i> JtteiHK (PM15, PM 1 6 > PM17> PM18, NM 1 3 > NM14, NM 
12, NM1 6, NM1 7, JgJftR 1 3) HM^^m^t LXMif-f&o NM 1 7tf 
0NL/:hii:ii, RSTWSttLt-ClSJ:^ jggtR 1 3©SMtNMl 7<Oi 

[0 14 7] 

TOff#"t^i < & *> , *in*ffiv r e f mmmf± 1 . 2 v tei«;iu 4 £#j± 

mffiv d i v KDmtK JStfCR 1 0 I R 1 1 = 1 12. 2 O^JSJfCJci &fSteP.Bi L£ 

it^«Ktteov>-rmTtef&93-r£o 

[0 14 8] 

mmniiLV r e f ^\ #JESfiEv d i v 1 X *) ± § v>«&tf>J$£\ NM 1 3 «t "9 NM 1 

4 H^:§ft*a[*«at*L, PM 1 5 «fc 19 PM 1 6 U*£v»fc8fcj&*aHl*o PM1 5 i^PM 
1 6 teT^t ^*aE**» tLZ<D"C. PM1 7 if)PMl 8 iz±^ ^m^mtt^o PM 1 7 
Ollii, NM 1 6 tei/tft, (NM16, NM1 7 (iPID^ >f X Z> 0 ) NM1 7i:^ 
|5]L:mi/tJ& ? aEft<2>o PM18 0tlli, NM1 7<7)lilit)±|v^T\ tB^jRSTom 
f£l4V d d t 

[0 14 9] 

#J±mJEv d i v 1 75 s ^meV refi •) ± § v*mfl:o#£\ NM 1 4 «fc *9 NM 1 3 
te:*;#&maL7&*i,tft, PMl 6 4 0 PM l 5 te*§ v>m^*s£n* 0 PM 1 6 4 »9 PM 1 

5 te*§ v>M75 ? i/tn&<7)-C. PMl 8 J:») PMl 7 te;*; § v»*Sfcj&*aEft*o PMl 7 O 
lltiNM 1 6 Kit ft (NM 1 6, NM 1 7 »4 FJ £ -»f * X & „ ) > NM 1 7 te & R C 
m^^i/fft^o PM170m&t(4, NM 1 8 <0««l 4 v>©t\ tU^J R S T coS&(4 
GND<b&& 0 

[0 15 0] 

HI 5WJ:Tte«Mffico^k**«^*»4r*^t4. ICftlfiLfcJ:^:, «-ff«BEvd 
i v 1 tlfttev r e f toriiia *K V-fcy h ft^" R S T £ <h # -5 

o -2k WMffi**&»teM:L7t*&£\ 0iJ i If liilE^f ^i: 0 V 35> t. 3 V C ^ f 7 

[0151] 
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o 

10 15 2] 

t^^fbn&o injx.(f*^mi±v a d# ? o v^<b 3 v^*^ •> 

[0153] 

PM 1 9 tmMC 1 , NM 1 9 t± CI UBS *) , m^mffV d d?5 ? 0 Vt5^ 3 

VK*-f y ■/«USg'ftLfc*^t?<), R S TXOmfi(i> §lCUPM19^)l£tt 
&i&B#W£7Wt"CV d dK5£m$*i&o RSTXomftti, GNDiOti'J-t'y htl 

mt-rtuiji^o k^> y y@»*nft^**6** t , ^nm&v r e f 1 

. 2Vt:*I.O-C, fl-ElEv d i v 1 t^/hHiUJ: »)RSTOWSeJ4o 
[0154] 

m 1 4 OEHfc-eti, 1 0 ©ifi^r- h i:4i^PM l 9CJ;i)R S T X £3c,mi-&M 
Zmtfztf, »tt»:i»)*lLT(>J:v»o P M 1 9 £1$ 9 fU j£H\ R S T X<Dftmm$£ 
< L£v>ii£-{c, ^:®«<7)^jL^^ffli-^^^^< , PMl 9 3&*/MSflfTi-tr^-C 
IfiL, /<>f T*Wttl 0 01 x.tf@ 5 OIIII&KJsv^T, X*- F77 -?m 

«E*jEfll^^tfi-S'J2-|?***SJ»^tC(i. PMl 9 ^Itt'llMSC: t75 ? Mi Lv> 0 
[0 15 5] 

R S T X<7)5Eii|^ti 'J -k y h <7>MI&> o i 1} EJftoUff^oRlte**!*-*-* Of, 

®g&T*f±, m^miErtM&TLT, RST^Ht:iofc*^cii, NM 1 9i:J:Wili:R 
S TX ft fcflMKi: =6roTv^o 

[0156] 

ttzV-ty Fi^-RSTXtt, y MUg&KJ: V) ^mmM^ti^o 

[0 15 7] 

[0 15 8] 

HI 6(i, #f§^K J; K^¥> y 7®1&<?>'g.l l z%\}<D$k1fcM*7Fi-m&mx$>Z> 0 

[0 15 9] 

Hi 1 6 <7)|ii&{±, HI 1 2 <D®&t H&|eM*OlM / ££i~&o HI 1 2 tfVO K+'-v y -?m&t 
©M^^-bC, (HI 6<7)/OK+>7y[HK(:ov^^tl.o 
[0 16 0] 

12 1 6 U*5V»T\ Q3(±p n p RK R2, R 5 (ijgfet^ 
, V r e f l$ft?}mm%\tL$:, V d d <iIE<7>m^ & , GNDIiGNDW?:, NM3rt»»b 
NM8> NM 1 0 , NM1 1, NM2 K NM2 2 , NM23(±NMOSh 7 > * £ 
, PMl^f>PM3, P M 5 , P M 9 x P M 1 0 , PMl K PM12, P M 2 1 , PM 
2 2, PM2 3(±PMOS F^y'X^, 10, 1 2 (i P MO S h 7 > V* 9 <D/<4 T 
2 1, 2 2liNM0Sh7>y^^^U7^tfi^, 3 3 *»«b 3 5 (irtfflJO 
y-K^r, EN, ENXJ±»JfflM-3-£^-t-o 01 6 Ki3V»-C\ (H 8 h iHj-O^jtfc&^i-* 
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[01611 

IH 1 6 <7>0g&(±. ij7,-=i- Vm3&<D/<J TXW.i±2 2 , 1 2 <D§&£.<Djjfe&m 1 2 OH 
M^i:I^f^o H 1 6 0ff|J&{C£;tt&7VX=3- K0j&<7V^ T*mf£2 2, 

[0 16 2] 

11 1 2<7>H]i&-e(±3£fcLR 9CJ:^ PMO S h T^mfi 1 0 5^<bi£#L 

HSR 9 fcWsEat-CSEi Z>i&^U& 1 2 £#§£LTv>& 0 ;ni:^Lt, 11 1 60IHJ&-C 
(4, PM2 1C, NM 2 1 > NM2 2^11^511, «fc 19 5^- h . 7-X| 

f££f&£U T^mte 1 2 t Ltv^o 

[01631 

£ fcH 1 2 <7>HJi&-ef4, }£}5t R 8 K I V) , AM7X1S2 1 j6*fcJgifcttR 8 tSlit' 
gi^^^ie2 2^4LT^^ 0 ^fUCfcfLT, 11 6^1^11, NM2 3C> P 
M2 2, PM2 3tt«^SL, CI tUC X V) & y- h , V — 7, Mii. & t . ^tL^ 

rxmu 2 2 1 ltv^o 

[0164J 

C^tl, PM2 1OT/L^, PM1, PM2, PM3, PM9, PM10, PM1 
1 > PM2 2, PM2 3 (D^rtiX < l^ft L"Ci3tt(i\ /<>f T^mfi 1 2 /< 

^rxifi 1 0 ©ffij; 0£^&/ittf&< 1&te1-& - tifi-ez & 0 i /cNM 2 3 <£>w/l * 

„ NM3, NM4, NM 1 0 x NM11, NM2 K NM2 2 O-ZtiZ >)/J^< IxttLT 
[0 16 51 

t tzMl 6<7)IUS&-e(4> PM2 1i-J:(9, /^7^ifil 0 t(±^iCyW j^fli 1 
2£H£1-£o -tLHitI&Lr> X^-h7 7 71I^PM2 l(:atf;*<ONMOS h 

[0 166] 

[0 16 71 

n 1 7O0i&f±, in 1 6 <nm& tw&mu<z>wift&-r & 0 m 1 6 k^> 7 

HI 7 0/0 K^> 7 ym^^^^^.^^'blcIfeH^^B^^o 
[0 16 8] 

EI 1 7 (CiS^T, Q3(ipnp/H*'-7F7^y^^, R 1 > R2, R 5 , R 1 4 
„ R15liJSlS;i 4 V r e f li&jj&mM&Z , V d d ItJEomMZ . GNDIiGNDS 
NM3*?>NM8, NM10, NM1 1, NM2 K NM22, NM2 3I4NMO 
S^^yT,^^ PM1t)^PM3> P M 5 > PM9> PM10, PM11, PM12 
, PM2K PM2 2, PM2 3liPM0Sh7>^^«:, 10, 12IJPMOSF5 
y i/7s 5><F>^4 2 1, 2 2 (±NMO S h v y V <7>;H 3 3 

^?>3 5lWw;-K^, EN, ENXIiMSlf^^^to 0 17UiJ^"C, 016t 

[0 16 91 

HI 7 O 0 8&(4, 77X3- KIUg&^yNM Txmfi2 2, 1 2 <0#§£<7);Jji*75 5 \ @1 60 
IaIg&hfl&&o H 1 7 c7)#j&Hj3lt&7>X=r- KBIfrO'W T^mfi2 2,12 

[0 17 01 

HI 1 6O0R-Ctt, W/LS:/hS <iS:thLfcPM2 1 K «t l) , /W7^tfS!l 2 
LTi>fc, @170@Rtli, PM2 1W/L^, PMK P M 2 > PM3, PM9, 
PM10, PM1 K PM22, PM2 3 OW/ L t RiS t LT^>, «fitR 1 4 fclfctt 
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[0171] 

ttzm 1 5 <7>0teT'f±» W/L < !£ftL£NM2 3i:iD, /*>f T^tti 1 2 £ 

»tLtv»fc, 111 7<£>H]S&T~(±, NM2 3<?)W/L£, NM3, NM4. NM1 0, N 
Mil, NM2 K NM2 2 OW/ L fc MS £ Ltt, JgfctR 1 5 £f£tt & - <b K J: 19 
, AM7^tt2 2<Dm±Z'U 7*miiL2 IOH J: *) BfMOttrtfttS < Ixfti"^ £ <h 

[0 17 2] 

JStftR 1 5 <h NM 2 3 t SrififllUSMfcU -?-;i:IiI^gtCt(:J: •) tjXh- K/<-f 

r^2 2£#&£i-&^ 2 2<Dm&<r>ummft&z&mjzmt-e&2> t^im&if&iti 
tatrt n v)?e l me n a ie <o -&mm?f& * n o x $> % 0 

[0 17 3] 

p t ATmut %z>tztb-c&&) 0 mz, nnuwkwv 

*fi^SJStw i <b-r— fc£-t& NM4 0Kur/ • V-X||(DiM(ii£JSo±#t: 
{*oT^i-£#14i£.2>o SSlWUtt, NM4«Kl"f>-v-7|SI©Sti^4g 

*aE*i, KW> • V-*Htf>«ft|gO!l£#*>S»t*o fiS^L/^IC, NM4 0 

k w y - v—x T%mtL^<n : gi.')?tf± § ^ <h % mgKSEfis mil t^sjsw ^pta tsse 

iH«^LTLi% £tt£Rfrv*-eiEfl|fcPTATmat£f&£U 

«"t4fciC>H»i, NM40 KW>- V-^raomteH?& s iajS±#^«t »)^:ffiH*|^L* 

v^i^ic-f ^>^t7&^^t^<2>o K3 5omffif±i&gEKJfc0!ILT:*:# < fc*©T\ N 

- K/W 2 2 ti, lMiNM4© K U -f ^IfiCNMOS h 7>y^^OHilE 

ifcKJ: *K i i)iE5t^PTAT«SE^v»Tfi*m«JEE*l&^-r*C:t7&*nrili:3Sr-6o 
[0174] 

tt^efitcsgw-c^so-e, nmi 1 <7>v-xmtiLV>&.m&&i> &&izmtx°£ 0 vt^x 
m&M<7>uf%<wi±* , &±i<zmfx£ & 0 oil?, nm4«ku^ • v-^raomttn 

£77*3- 2£>iajKIK#14i::«fc Y)'$m&X$. /<>f 7**aE*>fiMP£te4: 

[0 17 5] 
[0 17 6] 

n 1 8 comg&ti. 11 1 6 Rvm 1 7 co m&tv&m%ii<DWjp$: -r& 0 m 1 8 <ds<> 

y zfm&tmi 6 <Ds*> K^> y ^H^H^^jS^tp^^K^^ii^So 
[0 17 7] 

El l 8 K*5V»t\ Q3(±p h7> ? £ , Rl, R2, R5> R 8 li 

Vr e f (itiJTJiSlfi^, V d d fiIE<7>m$i£, G N D (i G N D3?sT-£, NM 
3*?>NM8, NMI 0> NMI 1« NM2 1, NM 2 2 (± NMO S h 9 > * P 
Ml^f>PM3, PM5> PM9. PM10, PM1 K PM12, PM2 lliPMOS 
l-yyy^^^ 10. 1 2liPM0S h 7 >y'X ^(0/^ 7Xl<i^, 2K 2 2(±N 
MOS h7>y^^(7)AM7^ie$- 1 3 3 7^<b 3 5 i±l*!§l$<7>y - EN. ENXti 

®Jflmg-3-£^-f <> m 1 8 tCi3V^-C. HI 2 . HI 1 6 , IH 1 7 fc |bJ— rtSkmHlr ZttTk 

tmfc-r h j - k f ± , ra w-s- -r * o 

[0 17 8] 

II 8 0[i]^(±, 7JXn- T^mf5:2 2 . 12tf)H4W», H 1 6 cO 
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[0 17 9] 

HI 6O0S§T-(J:, W/L£/h£ <f£ftt£PM2 1 J: *K yUTXn&l 2 
Ltv^; 0 @l 8 <D®ffiXi> ^<7)*Ji|W|#T:^^.75 s \ NMO S h 7 ?<0/U 7^1 

ficQ|&£?r£7^&&o EI 1 8 coilJ^-eii, HI 2<D®^tmmz. i£l5tR 8 £J: *)/^ 
T*mf£2 2 $-MLt^4o ;o^J<7)J: -9 mi 2 WHIIS^U 7^^4^i:|l 1 
6 <?)lllj&;£( ±m 1 7 (DM&vy^j TX$££.JJ : &t%m.fr&fr J £Z>Zt pTf£-e& & c 
[0 18 0] 

NMO S F7 y-y7?(DJi73- F;^7X 2 2 <D$£&.®fficom jftli, El 1 7 OEIli&O 
NMO S h?>^^0*^3- Hv*>f 7^22 <r>3k$Lm&<r>%\&bibm «£>& 0 
[0 18 1] 

EI 1 8 (DM&tDii 73- K/s-f 7^22 0«&f±* NMO S h9>^ 9<r>/*4 T 7W. 
\<L2 1 <£>mf££i£#lR 8 <h PTATllCi I) l"<;l/->7 h Ltz i> <DX*& h Of, -to i& 

[0 18 2] 

El 1 7 <D®ffi0)Wi<£-£ ia£rt*±3-Lfcfc # NM4 O Kl/>f ^ • 

GL&<D*4?&iz l^t, HP£ KaE*i* ^SfflW & P T A Til «fc *) 6 LT L i n 
o >Ift£l*v>-CIEfli&P TATmSKfrH^U ^mfi^ffljs^st^-r^^^t^i, NM 
4 o K W > • y-xp^<7)mf±^75 ? ?aj^±#m; i)^:(BU«^L*v>j: n \z-fz i 
It^So y- K3 5omffit±SJK^JtCTLT^§ < i^^-C, NM4 O KW 

ot*7>3- K/WTX 2 2 comfi^ ? ±#1-^#14i: LTj3ttt£\ NM 4 tf> KW > • V 

A T*ffitH>TI±3lsifc*BE t^pTtlt^^o 
[0 18 3] 

— PM0SF7>y'X^(7)^7^ieii, @K^A>f T 7WM (PTAT1 
vl) £&5e1-£fc#tf>*>£>-Ct±* < „ ij V y V 5 7 - t LXMft L $ Atnif J: v> 0 
^<h^fb, PMOS h7>y^^O^X3 - K-'W7^ 1 2 <£>3&*fe.|518&(±„ f£ 

mmti, &imftw.j±<Dm*frhmm%i>e>zM$i'rtii££^o mi 2<d®^<dxi iz^ 

PMOS h 7 > V 7s 9 (Oil 7,1- h''<4 TTs 1 2 <7)#&£K 4>}£#iR 9 \z X 2> b 
[0184] 

mi 8<d®&x-u, x-&ztztfmmzmtfi.Lxmi&m'p i mj±$:TWz>fztbi l z^ ptat 

llftSSWlElSC^i^fl^J^v^PMO S h 7 yV79<Oii7^- K/nM 
7^1 2 <7>|&£[i]{&-C(±, S#tR 9 CJ: h l^OVis-? Y Hi 6 t mW.<7)®3& 

tLtv^o ifcPMOS h7>y'X^©*X3-hVU7^1 2 W/L?>/h$ v*P 
MOS h7>y7^PM2 1-CBU o £ftK«fc»K ^#SJ^ {CJt#J1-£mifi£f& 
£1" SNM4W*^3-Kh7>y^?NMl 1 <£> K W > • V KOlfii^, 

lz&5--?%> 0 
[0 18 5] 

ttiRWLfcJ: 9 m 1 8 ^^oMT'ii, ^An-K^M7X2 2<7)||^itt 
ffititR 8CJ:S l/^;Pv7 h £fflv^ PMOS h 5 V S J*9 0)ii Xu — K>W T 7 1 2 <D 
%£(i> W/L^Jv^PMO S h 9 ^v* ? PM2 1 £ t T% PTAT 

[0 18 6] 

mi 9«, ^i&B^tcj;^>®mff^ajisii^<7)Sij<7)^*fe0!i^7Fi-iiig&mT**^>o 

[0 18 7] 
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HI 1 9 <7)@8&(i, HI 1 2 , il 6, @1 7, HI 8 <7)[Hif&cO^Smi±V r e f L 

-otzm^^^-t-y v *ftjj-t zmmt txm<o mi 9tz&^x, hi a tm-mtt 

[0 188] 

H 1 9 H&v^T, C 1 fi^fi&x RIO, Rl 1, R 1 2 , R 1 3 , R16 . 
V r e f V d d f±IE<7>m^£> GNDfiGND^^, v d i v 1 lii^ 

t~=fc 0 ^l±$n^m^mi±^> NM 1 2 ri»<b NM 1 9 „ NM 2 4 , NM 2 5 iiNMO S h 
v > * £ , PM13^ibPM2 0l±PMOSF7>yXH 1 10liPMOSh7> 
9 TXMitL*. 2 1, 2 2 f±NMO S h 9 9<Ot*<{ T^Mfe^. 4 0^ 

e4 2(iW/-F^, E N, ENX(i$IJft]fg^-£, RST, RSTX, R S T 2 (±ffi 
^Sfi&V-fc-;' s c h lttya? y Mg«&£^1-<> m^mEE^^!* J: «9 /J> 

?V>i|^i:[JR S TWlfiliV ddtii„ 
[0 18 9] 

m i 9 <7>0j&{±, m i 4 <7)Hi8&t%t^i:-c^)^75 s , 012. ii6> an, mis 

v d i v 1 SrH^-f *SB^U»^t±03iv^*ab<So 
[0 19 0] 

HI 1 4 OEIK-C(±, ftj±mf±v d i v 1 PM2 0. JgfctR 1 0, R 1 

1, R 1 2 £JHv»-CV>fco itPM2 0©y-Hii:ii, WtW^E N X**itSentJP$ 

[0191] 

H 1 9O0if&T-{±. j£t£R 1 6 tNM2 4, NM2 5 Ci <9 , PM2 0«y- 
MLtv^o :©J:^:, t£#tR 1 6tNM24, NM25 £JBv>TPM2 Ooy- b 

it-^f&^-r £ - 1 r% «^«jE3&«/h$ < mmmav r e f ^isftmffi 1 . 2 v ^pjit t 

t^^^T'^ott, SiltV r e f ^^{:^Elffiv divli nXZ^MiZ 
t-tz ZttfX£& 0 
[0 19 2] 

«x.tXH 1 6 0/0 K^* y yiUlf&^J; i)Vref ^MLtv^htSo 
[0 19 3] 

H 1 4 OHJg&T'ti, mWffiV d d75 ? PM2 OWHtlEJ: «3lB:v**&£\ PM20O7 
- Hfi^OViiotv^ti, PM2 omON L&Wci&CifrlEmEEv d i v 1 <D 
IfiWOV^^o m^m/EVd d#PM2 OOH-fimffiV t h£j@x.£t, PM2 0 
©ONfiSiiWiJJ&ftT, ^IEmi±vd i v 1 <7)m&75 ? ±#^^i6^>o tz?>j)\ mi 
5<7)s*y m7 7*iS©V r e f j&*±# t fi £tb2>UMmi±li, MOS hy'/yX^W 
K-fimJEEi ffitk&hlf, KIHI^O/nM T^mte2 2S.CK1 2 fi, MO 

S b 7>i?X9<DmfeW.&£ y)-k&^tztbX*$>2>o 
[0194] 

mi 4oinKtii 6 onus m^mj±7^*§ <&<, s$ifiv 

r e f 7^I£ftmJ± 1.2V KPJ5HH\ * tzfrHLMEEv d i v 1 Olt**«gtR 1 0 RZ/R 
1 1 O^JEJtT-^t Z>ffi.l<zmmLX^%^tfim-C% ft&m.&v d i v H ? l*ifiV r e 
f «fc < ^^nrHfe147& ? *^o Cft7&*rafflK&fcfcv*j£Jfl-C(±, 11 4 <DM&itm 1 6 

L-r«tv^\ mz®mj±^# < * < > ^tmtiv r e f 
ie i.2v naia-fr-r. * ti»mmz vdivi oii**s©tR iox^rh o^jEJt 

■C5Ei-6ttUSIitLTv»4v^®-C, ^m^V r e f £5tJ±mi±v d i v 1 i^iv> 

met Ltz^m&it. mi 9<o®&tmi 6<nm&t zm.^fr-tttm 

[0 19 5] 

A> K^t 7 /iKW^M 7^115 2 2 , 2l£NM2 4, NM 2 5 (CiJPx. -2> C t "C, 

, NM24, NM 2 5 KStn**, y 7'Iilj^tCBStn^mB!t^ ? +^ft^'fi^i5o%^ 
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mii^vt ft * * -c, p m 2 o *> ? o n l * ^ «t -? K»j£-e § h „ 

[0196] 

£*U= J: >K SI 6©^*> K^-r ? ^SIKO/^'f T^mft 2 2,21 t& ? ^^ < 4 •) /*> 
Y'*?* -v7®&1)mft$:Wtfi3LXfrt>, 0 1 90PM2 OJONti^t^-elio 
T, *W*EE3i**# < * < , ^mmfi V r e f ^ISftMEE 1.2V tc£ljjg LT v>ft 
tifcoTi, ^SmfiV r e f *fitH^^JE«JE v d i vli «J § 1" £ d t 

[0 197] 

El 2 0 ti, *|£lfii:J:S/0 K*> y ^Eli&<^<^M £^1-[3ira-C& £ 0 
[0 19 8] 

@2 0«!i, HIl 2, m8<7>0J&tB&|SI#<Z>tM / ££-t£ o 0 7<£>IU&<Dm»ift 
SM0Sh5>y'x^, HI 1 2 <DMB(0 X nlzji^u- Kflt Ltv^ 0 
[0 19 9] 

hi 2 ooiwi^ii, [n 1 2wm?>(Dm^<Dm\^h^^mmx^^(DX\ mm 
%mwit%v&-f2>o m2 o<D®mt±. m8<D®mtmmz, 1. 2 vw©sE0!x.ff 0 

[0 2 0 0] 

02 K 02 2 , &0qH2 3 (i, #S§IEK J: ^©mffi^ttlill^OlfeO^Jfe^l^^-riili^ 
0-C&& o 
[0 2 0 1 ] 

0 2 1 <7>*i|imEE0i&t±0 5<7>[Uj&£|igcm&£, 0 2 2 oa6S«ffiEI»t±0 1 co^* 
<Z>&m*EEI18&£&#fi<fK?lJ/flLfcllIf& i S:, 02 3l±, 0 2 1 25.^0 2 2 O^mS^fJJ 

[0 2 0 2] 

02 2 O@^75 ? 0 1 <D®J&tm%2>&A±, PM3 0, NM2 9X$>& 0 02 2 <D®&& 

lfi*NM2 9t:«tt)y-K2 1' C«4t4o 
[0 2 0 3] 

02 i <Dmmmi±®ffi (A>myy@») t±, 0 5<7)i5im<^ife^-e^-<^«tot3, 
fimasft^tcjgLrv^o — 02 2 o^sbehik k^> rmss) t±, pn 

p/<>f #-9 h7>y^^Oi5 y ^«^15»JfePTAT«aE«:l&^-f MOS 
h7>v*?#1±O^I&?>f£#£§ttK< v^ljd?.7& ? £>£ 0 oi 19 0 2 2<7)@g&(i, 0 2 1 

-2) o 

[0 2 0 4 ] 

mm&V r e f 2 U 12 2 OEJg&T^i&ft L ft < 44m««ffi-Ct±0 2 1 <7>HJg§0 

^m/±v r e f i zmm-r&o z<dx^ iz 2 <><Dmmnf±®m x mm-? & 
z\tx, m2 2<D®&<Dmmmi±&t)<Dmmrf!ih^mmt, 02 1 <n®&<D%L\&m\tn,i± 
*m^&&£*Mteffi^tz&'mj±tfiiii®&zmm.Lx\,*2> 0 

[0 2 0 5] 

0 2 3 <D®mt. 0 2 1 5.^0 2 2 <7>08£<^?fSmEE V r e f 1 RX/V r e f 2 tfljffl 
[0 2 0 6] 
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123 ^&v>-C, C 1 (i#»?r, Rl h R 1 2 , R13, R19« R 2 0, R 2 1 (4 
i&fc*. Vref 1, V r e f 2 (4^mmf£&, V d d f4IEO».£ , GNDtiGNDS 
i 1 *:, vdivl, v d i v 2 tejg^tzj: f)^EE$n/cm?Smffi^. NM 1 2frbNM 1 
9, NM3 0*?)NM3 6liNMOS b5>^^*> PM 1 3*»?>PM 1 8, PM20 
, PM3H^PM3 7(iPMOSh7>y^^, 2 1, 2 1' liNMOSf7>y7 
9<r>r*4 T^mfi^, 4 0^f> 4 2, 40' , 41' , 42' MU<D J - K £ , EN, 
ENXf4filJ|JH§ RST, R S T ' , RSTX, RST2l±flJ*$iiS l H7 
£, schlliyi^yHK^to 
[0 2 0 7] 

[12 3 <Dm$h<Dmj&Tklfmtl±. HIl 4c7)Iili?§<o|»^;®:^i!)^tSiHL^^^^v^ 
[0 2 0 8] 

[12 3 0±#53\ CI, R 1 1 , R12, R13, R 2 0 , R2 K Vref 2, vd 

1 v K NM 1 2MNM 19, PM1 3MPM1 8, PM2 0 (4, H 1 4 (DUffiffe 
^Dtihiotv^c ^-££.£(4, PM3UR19t fcuS^HcgM^ LTC 1 £3t^ 
-r-S*, R 1 1 , R 1 2, R 1 3, R 2 0, R21 "Cflf J£ $ #EEIIl*&-e#rrt: K v d i 
v 2 it^E^^f-^ ;H1SNM 1 2 <7VW 7*# ? H 2 2 WiKtitL 

fc2i' fc*oTv»4jsc, 5>i±mi±v d i v i titm-t^tm^m2 2 

V r e f 2 tiotv»4*t*4 0 
[0 2 0 9J 

H2 2 0EN, ENX(±|aI^lh<7)7t*e)<OSiJ^I^-e, EN^L, ENX^HOtli: 
I^t1 5 M 1 1. <t 9 C i c t ^ ^ o It <OiftH C t±> ENt5*Hx E N Xt$ s L t & o T 

[0 2 101 

H2 1 <D®&<DWii&,W}<tm.j±it 1 . 3 v, H2 2 <D®m<Dm&W}ftmE.i± 1 . 7v, 1 

mn.l±V ref 1, Vref 2111. 2 V, 11 2 3 OHj&O'j -fc y h ?& f JSI&£ n*«JEf± 

2 . 4 V, @2 3 <0@g&tf>$3-JEig#iR 2 0, R 2 1 , R 1 1 Oifcfi, R 2 0 I R 2 1 : R 

l i = 4 : l : 5 t Lti^t^o 

[0211J 

JSifiR 2 0, R 2 1 , R 1 1 (4, MHRffiV d d £i£i/tKJ: <9 53**1 LT, vdivl^ 
H£-t£5>EEIKfc LT« < o HI 2 3 <7>0]J-eii, (NM1 8^0NOi^) , vdivl 
<DMU= (Rll) Vdd/ (R20 + R2 1+R1 1) =Vdd/2 = 0. 5Vddh 
tah 0 Z<DftJ±niZ. v d i v 1 39*1 . 2 V t Z&'&mW.iiLlt, 2. 4V4«-C, ^co^ffi 

vdivit, mmmi± 1 . 2 v (v r e f 2) &jt«H-&-.t-c, mdf.m/±?Mi73 ? &<2> 

fit (2. 4V) i 1)^:1 v»*vh§v^^«tHJf-5 Italic 
[02121 

fc fc^-To ffifctR 1 2 fc, NM 1 8 f4, EI 1 4 OilK fc tkltimi±tt&X\ ttl 

7JR S Tri*«f&Lfcv*J: 9 ^r'Jy^ttt^ @»C4x.4fcAO^-e*5, 
[0 2 131 

1112 3 0®g&<*)*fil&{1MKJE& 1. 7 V fc-f£ fc. /<4 TXW.&2 1 ' , iilEV 
ref 2(4, mi«JE 1 . 7 V VlTX'^fct & 2> al Z(D £ 7 &Wi&iZi>m$k 
KR STX£L IC@^T*#^ «t -9 , d 2 3 OT#5K Vrefl, vdiv2, NM30 
!5^NM3 6, PM32^PM3 7 -Cmf£2tl2>®&Ufrtffel}aZtlX^Z> 0 123W 
T¥53\ Vrefl, v d i v 2, NM3 0^<bNM3 6, PM3 2^f>PM3 7 X*Mf& 

ztizm&Ufrit. jt&ms&fc ltim^u *<dm*&. m 4<n®&<DStm®&tmm 

JfcgeEIS&fc LT*>ttffc*>R9!»±4rP&U 12 2 0||]KOS®ili^mJEl . 7 V 
WT-CR S T X L KBSE-f-* fc*OI*Uov>Tlilflt4o 

[0 2 1 4 J 

NM 3 0^<bNM3 6, PM3 2^f>PM3 7 $ ti& W, 2 <7>itg<ll]i&(4, [12 1 
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<Dmm<nmmw.i±&t)v r e f i t^&m&v d i v 2 £jt$<:u ^-eiev d i v 2^ 

Vre f li M^v^^Kfi, NM3 6 tON^tt, 7>EEmi± v d i v 2**V r e f 
1 i •) v*^§£-{C{£, NM36^0FFht^ o NM3 6*ONt4:it, RSTX 
£ L KB5£-C# & 0 
[0215] 

NM 1 8t) s ON<7>J#£\ v d i v 2<7>mf£ = (R2 1+ R11) Vdd/ (R20 + R 
21+R11) = (1 + 5) Vdd/ (4 + 1 + 5) = (6) Vdd/ (10) = 3Vd 
d/5 = 0. 6Vddt^^ 0 COMlfivd i v2in. 2 Viiitllfili, 2 
V&OT*, ^O^-Emffiv di v2fc, SitE 1 . 2 V (V r e f 1 ) £Jttfc1-£ £ t 
*2B*BEtJ«2 VWTtiJ, NM 3 6 i> O N'T* CI t X\ 'J -fe y h R S T X £ L K 
S5e-T4o £*U:J:lK IH2 2 wmSE&^»^LTV^ < r fltHK, RSTX^Ltt 

[02 16] 

<fa o 

[0 2 17] 

HI2 4 iU3V*T, Q 1 , Q2fipnp/H* , -7h7>y^^*, RK R3 0> R3 

0 ' , R3 1, R 3 1 ' fij&ift*:, Vref, V r e f ' titB#*mmf££, Vdd HIE 

GNDIiGNDSf PM1, PM 2 (± PMO S h y > V 7, 9 1 OliP 
MO S >y^?0^ TXmfS: (*^<T yy'ltit)) 30. 3 K 32, 50, 5 

1 i$nu<?>; - op i {i+^r ^7"^7Ki- 0 @2 4 \zte^x, m4 <D®$&tm—<7> 
mmzG-? zm+Rmm-t z ; - Kara— ©*ra#-3--e#jB-t-*o 

[0 2 18] 

112 4 ^|&BJ30|IIiS§OiMt£I£^-f £o 
[0 2 19] 

®lx.(i\ PM1, PM 2 OT/L (W : y- hffi. L : Y- b ft) (i^L < > QUQ 
2<D^®«Jfc£. «x.«ri : 6tt*o ifc, iSiftR 3 0 t R 3 0 ' ^Jg^ti^ L < 
. ffifctR 3UR31' OffiJrtlifi^Lv^i-^o 
[0 2 2 0] 

X(±p n^^<7)ji|M^|6]mffi^V b er*ibtt, p n*£-©«#|fiJ*jEEfcfcJ*fiftT*>M 

^(±> str^o^ (i) t*scfc**fti<bnTv»-5o 

[0 2 2 1 ] 

i fc/W - 7 b 7 > y ^ ^ ox 5 y ^ ti£ I 1 1EV b e OH^Ii, liu&O^ (2) 
[ 0 2 2 2 ] 

@2 4W|I(St?l±, PMh PM2 (DY- hmmtf#M%<VX\ PM1, PM2, Ql 
, Q 2 , Rl, R 3 0 . R30' . R3 1, R31' izmtl^Umt^F L < O P 1 

^>n»«ftflit: «t o > y-K50i, 5 i (Dnmt^L^m&ttt^xm&tf&fc-t & 

o 

[0 2 2 3] 

R 3 0 t R 3 0' (DmUmt^rL < „ R3 1U3 1' ^ffitftffifi^ L |b] 
% ^i/tft£*§"S\ R30iR30' . R 3 1 t R 3 1 ' X<DMl±mTl±m L < 
[0 2 2 4] 

ifcjS (2) ^/B£ft<2> J: ^ H> /^*'-7 h7>y^^Ox = •yi'lttlg^iE 
Vb e (Dm&ltfk&X^frZiX&nX^ mm^l^T^itLXii^r(Dm&lie OmVL^ 

Xii&t/uZmtL&^o -77, 3 lomfiii. 3£fctR 10mJEPfTtQ2 0lHyj-|^mEE 

li. 3iomfin, 3 oomfti * <9 , m»fL7) ? /jN$v^^-(± s 3 1 ©leii 3 0 <d 
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[0 2 2 5] 

R 3 1 t R 3 1 ' -Com/IPf Tt^Lv^-C, 5 Ocomfci: 5 1 <7>®fe OP^l&fi, 3 0 

<Dmut3 1 (DMitLt m%<r)m\%tti: *) , m»t^v i±, 5 i<7>mfif±, 5ooie 

[0 2 2 6 ] 

Z\<D5 0 <DM&t 5 1 (omiiZO P 1 OATJi: Ltv^(7)t\ HvW^ < , 5 1 c^mte 

o corner *mv>it£-> ^y^-rm^i oomf£(iis;< pmi, PM201 

1 0(Omet±f&< * 19, PMI, PM2W«a£7& s li»ni-So 50O 

m& u l v ^mfi t & o x m & ^jc-r * 0 

[0 2 2 7 ] 

5U5 0OSffi^L<, ifc, PMI, PM2Wll^Lv>(7)t% 
mf4(i^L<&&o &#lR3 1* , R31I130, 3 1 OWffi* + ^[6ltc 

•>7 7 b Lti < 0 

[0 2 2 8] 

QUQ2 <7)^^Wtit75 ? 1 : 6t*4:tH, «SlR 1 <*>W3Som&gV R 1 li, 
fu^O^ (3) t?t*j§ft4o m/LR 1 <7)S^<7)lliiV R 1 ^ (3) -eSfc?^?) 
"C, PMK PM2 I p f±> mrii^st (4) ££>«sl7& ? i£tfcR 3 0 

, R 3 1 Ki,t;h.&<Z)T% SJfiR 3 0, R 3 1 fOlffHTV R 3 0 3 1 li, tllTOS ( 1 

i ) x*mt>zti2> 0 

[0 2 2 9] 

VR 3 0 3 1 = (R 3 0 3 1/R1) (kT/q) In (6) (11) 

(R 3 0 3 1 : JgffiR 3 0 Stf R 3 1 <r>W.3\&®Mm%) 
dO&jftR 3 0St>*R 3 1 f^lEPITVR 3 0 3 1 L V b e^fil^iilEV r e f 
fc**o P n^^-Ojii^[p]mi±V b e {±«Lj**>±JMCfc *> fco-C«<M-*£oi&aHK#14 

(3; ( 1 ) ) , «*tR 3 0 St/R 3 1 -C^mJEPTF V R 3 0 3 1 7& s SJgKJt0iJ LT 

*s<44 (* (id ) <or% jauousgsfeSrajJit-c, mmw&v r e f <Dm&um 

lECffiltSife 1. 2Vt^4„ @24«Vre f iVr e f (±R CHit^iOt 
[0 2 3 0] 

EI 2 4 off j£Ki3v>-£\ El 4 ofife^HIKt Hi* jSt±, @4 0M*HI{^'e(±^-^T>y 0 
OP 1 coX^J^y- K3 0, 3 1 (om&t LT^tzmzMLX, jgifcR 3 1' , R3 1C 
ct*)3 0, 3 1 O^fi^+^ripJH l"<;W->-7 h L£mf£, 5 0, 5 1**^7>^0P1 

[0 2 3 1 ] 

«x.lfVbei0. 6V, Vth&O. 8V«h1-^ 0 3 0 , 3 1<7>mfit±0. 6Vt^ 
&C9T% :^)30, 3 ldflf ^HiNMOS h7>yX^(7)r-HSt:A^Lt^, 
iKH»f^Liv> e Jgj5tR3 1' , R 3 1 tffitl2>mmz£ *) . jgifiR 3 1 , R3 1^)1 
JEP#T&0. 3VtU;tt4o C*UCi*)50, 5 1 <0«{£(±, 3 0,31 comf££ + 

bianco. 3 v p^->7 h LfzmitLt^n, -eomeiio. 9vt^^ 0 NMosh? 

>y^?OHflEV t h^0. 8 Vhtnif, NMOS f7>yX^<Dr- Mii:A 
[0 2 3 2 ] 

Z\<Dt £<D&U<7>miiLl±. fflz.lf, 3 0, 3 1 ?)lf 14 0 . 6 V, 5 0, 5 1 (DMitUt 
0. 9 V, Vref,Vref comtili 1 . 2 V<h&& 0 SJ^m£# L&^m&fi, V 
r e f , V r e f ' <OMii 1 . 2 V&cOT', 5 0,51 omfififiJ^l- £ O^t&i-^o z& 
Sl~*tLTft0^ff14^^FO3 0,3 1 comet, fiJKHlKff L*v>V r e f , V r e f 
' cometO^racomti^OT-, 5 0, 5 1 om&fifiKKtf LT£otfc#1££i#o 0 
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KiSBrtT**^7>-/#Wt;1-& J: d 50, 5 1©tfii^tSo 
[0 2 3 3] 

^!lx.if^^T^7 p 0 P 1 <7>[HS&(i, f4-ftfl!li:»i, HI 4 0 l^i" «t o ^(al^^^ffl-f 
£ timt&t*i>^o i4 0 Kj3V>T, V d d lUE^MMi: . GND(±GND ST- £: , P 
M40> PM4 1(iPMOSF7>y'X^, NM4 0 , NM4 1, NM4 2(±NMOS 
^^y^^, 5 0, 5 1 lit^7>7'(7)Aj]^ 1 0 (± > ^fty^ £ , 5 5 (2 

o f<Ty 7 At! <7>lEffl A jjHm J- 5 1 &Ct±Hl*+£, ^T/A^igtfHA^Sg^ 5 0 

naia^-fcjFLfco 5 1 <7)mfi75 s 5 OomiSJ: 1 0 <7>mf5(±a < & <9 

, 5 1 <Dm&&5 O^m^J: OI&v^^Kfi, 1 0?)ltf£{ifg:< ft&o 
[0 2 3 4 ] 

@4 0<7)ii^NMOS h7 >'v f ^^Hlfr@K{C|il2 4^mf4 5 0,5 1 ^A^Ji"^- 
t-C, 50, 5 1©«fili0. 9 V-CfclfcfE$-£&- ttfuIfi£t%:Z>o NMO S h 9 y V 
X ^Ogl'fitmffiV t h £ 0 . 8Vttnif, y-K5 5Ol&li0. lVggtt^O 

-c, nm4 2*mstasfc Lr«ift$*&ifc**-c§, Mf&mg&t Lttit^o 

[ 0 2 3 5] 

9 K^5km<nm2 4onif&-efi, 11^1:3 on 1 ^mfi^^L< tu^-r^c 

?<7)jc5 ^30 fcfcHEi-sy- K3 1 ZMW:* ^7 y -?<D At) t LX^tz<Dt,zMLX, 
m2 4 omi&T'ti, jg#tR 3 1 ' , R 3 1 tl/^y7 h L£££ > ^OAy^ <b L 

, ;H(:J:>)fiIfftt^«:Il£Ltv^o HI 2 4 <7>@j&-Ci±, HJ|&o&*6«j&#x.:fr£|& 
Wi-*fci6U, »^MLtv^ 0 J: «3#iH*igi&0*BI2 5fcgr*- 0 
[0 2 3 6] 

HI 2 5 Ki3V»-t\ Ql, Q2lipnp/^-f-7F7>y'7?^ Rl, R3 0, R3 
0' , R31, R 3 1 ' , R32 ti}£J;t£, C10, C 1 1 liSi?:, V r e f tiffin 
mmfi^, V d dliiEom^*, GNDfiGND^T-^, PM1, PM2, PM4 0^<b 
PM4 6 (iPMO S h 7 > ^ £, NM4 0, NM4 1, NM4 2, NM4 3 (i N M O 
Sl<7>y7;^ > 1 0 l**s<Tyzntit}Z, 30, 31, 32, 50, 51, 52, 5 
3, 54, 55, pgst liftUny- K«r, E Nliftjftlfg-^*, NB 1 (1NMO S h 9 
y^^W/^T^SfiJ^to 2 3 (D'1&%:M$&, M 2 4 , IE] 4 0 <£>H!g& t |sj ZWi 

HI 2 5 tf> 5 4 H*NS1-& 0 
[0 2 3 7] 

0l^O^fitJ^#x.^{±, El 2 4W^t^^OT\ IH 2 4T1±j|<t^^M^lfe 
[0 2 3 8] 

H2 5 0*UftHg-5§-ENa*H4>i: #ji#<7)ibfpf$i:& , EN^'KOt § liHI^75 ? #jJb"t" 

o 

[0 2 3 9] 
[0 2 4 0] 

PM42, PM43, R32, Cll, NM4 3(iX^ - h T y ^HIK t LT|{ 0 P 
Ml, PM2ClI^int^^v^, 50, 5 1 ometiGND <h & •) , PM40, 
PM41, NM40, NM4 1, NM42 t?flH£ $ T > L * < ^SOt 

[0 2 4 1 ] 

PM1, PM2Cllj5 J int^iv^, r-Hil 0^*i<7)PM4 2 1:^)11 
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tftiLftte^o E N# ? H &tf)"C pgs t<7)ifilJGNDi:^^ P M 4 3 3&*jjE*iS 
o PM4 3 H*at3&*SlEix4 Vre f(5W±#L, 5 0 <7>mf£ &±#t-1"& 0 510 

mii^GND, 5 o <7)mfi^±#i"^<7)"e> i o (Dmiz&Ttft) a d#>> pmk pm2 

tc«»E**SEn*&A*o PMK PM2 tcmv^^^^ > y**«SB U / - K 5 

5 l^«fi[{i^Lv»mt£i:*oriaIK^5e-r-6o 
[0 2 4 2 ] 

±ie«O^^StC(p]S&75 ? 3ii-^ PM4 2 HfcaE?* 1 **!, pgst OffifiV ddh 
^•)X?-F77 T'HU&ti^gli^ft&o R 3 2 ttBtt**5e#*fc«U£Lfc"&<0PM4 2 
0*St*«HR-*-*fc*H, pgs tWft^Vd ditl)J:-)i<o i/cC 1 l(±y- K 

pgst *>i$£»*psE-rsfc#4>fctf>-c**o c i o(±-**ft*iaffl»0r^*fc lt« 

[0 2 4 3] 

H2 6f±> t / <7>/Of'f ^miti!gNM4 2©aM T^mfiNB 1 & ®S§W 

— W^Sti-ei^o 

[0 2 4 4 ] 

EI2 6 tcjoV^T, V d dfiIE<7>m?I£, GNDIiGND^?-^, PM4 7. PM4 8(± 
PMOS^^y^H, NM44, NM4 5 liNMO S h y > V 7 9 lOliPMO 
S h y V S J?> 9<D/H T*mf£ (=fr^7 ^W^j) pgst tiftlfto^ -Kt, EN 
XI±1W»M#*> NB liJNMOS h7>yX^(0/^7Xlfi^^f o & & U 2 5 t *t 

[0 2 4 5] 

in 2 6<Dmmm^-ENxtfL<Dt zm-Bomtrnt* o> enx^ho^ §(iisi^^ 

it •*-£«> ENX#L<7)J:i©ftjni!iW^o 
[0 2 4 6] 

HI2 J: d @£&<7>X ? - h 7 y "/SHUi, 7 - K p g s t rt*G ND * 

oTV^ 0 C*i(:j:l)PM4 8i:lS^Itl, NM 4 4 i:J: *) N B 1 7) ? #&££ ft. @2 5 

fc, pgst omffifi, V d d t%Z<DX, PM4 8liOFFfl,o — 7t\ 02 5 
<7>®&i!)*feft#Miz&-t2>t^ ^r^Ty^ihtJ 1 0(OHili, PM1, P M 2 
tl2>niiLt%:2><DX\ PM4 7 IZWMtftetfti, NM 4 4 «fc 19 N B 1 /9 S #§££ ft, HI 2 
5^NBlClg«$H^o ion 2 6 OEI&O J: 7 i:flf^iKt\ NMOSf7 
zs 9 J7s9<r»*4 T^SfiNB 1 &C1 J: 7&*nTfi£"C#>£o 

[0 2 4 7] 

WJilfclE L £ <£ -9 124, H2 5, I2 6«@S(±, 13 4 <Dffi.3km&X°lt*'<T > 
■?<r)\tl*;- K3 0, 3 1 Olffii LTv^fcOCWLT, «j£R 3 1' , R3 1CJ;() 
3 0, 3 1 cOft^+^|pl(:i/^;Vy7 h LtzMiiL, 5 0, 5 1 £ > 7'<7> A7J i: t 

[0 2 4 8] 

t^7>7'<7)f ^f;Vl?iliNM4 2 <7>/W T*mf£NB 1 O#§£(lg&<7>'ft&<7)0!| £ [II 2 7 
[0 2 4 9] 

0 2 7 K-fev^T, Rl(iffi}5t£, V d d (iiE<7>m^£. GNDIJGNDSK, PM9 
0, PM9 1 , PM4I4PMOS h 9 NM 3 if h NM 6 tiNMO S h y > V 

79 NB lliNMOS f7>y^^W/W7^1t^, P B 1 it P M O S h y > "J 7 
9(Ds<4 T^mft.*, 3 4, 3 5 l±ftU<D S - K^7^-f 0 3 tf>fl£3fc®B&$£ 1*1 C«S 

[0 2 5 0] 

0 2 7<Z>®l&(i@3<&i£*®&fcffii:[5|«&-C**o @3<0[I]&m: 0, NMO Sh7> 
"J 7 9 <Ds<4 T 7W.\iLli& 1 , PMO S h 7^vX^A/f T^mftP B 1 %> Z. 
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ttfoim-e&Zo Z<Dm2 7{:i f)NB 1 ^14L-C, HI 2 5 CO 0 {£& (D N B 1 ^mte^lft 
[0 2 5 1 ] 

HI2 8(±, HI 2 5 i:*|fJ&7^&&**- H7 7°IHS&<7) — 0!l ^r^"t"HI"C^) 0 
[0 2 5 2 ] 

H)2 8^£v>-C, QK Q2lipnpA'f-f-7f7>y^^, Rl, R30, R3 
0' , R 3 1 , R 3 1 ' \tm%*. C 1 0 (±#i£, V r e f It&jj&mmiZ*, V d d 
(iIEcom^£. GNDliGNDSIH^, PM 1 > PM2, PM4 0 PM4 6 (iPMO 
SF7>y^^, NM40, NM41, NM42, NM4 6iiNMOS t-7>yA^^ 
, 1 0 lt*s<T yy'ttit)*, 30, 31, 32, 50, 51, 52, 54, 55, pgs 
t [±foU<D/ - K£, E N fiflJtiMlf 77 £ , NB 1IJNMOS h7>y^^(7)/M7Atfi 
£7^0 &&H2 3<7)^^HIS&, HI 2 4 , 12 5 cO@j& t |a] C« £ 

[0 2 5 3] 

112 8<7)EIg&(±, X^-h77 ^HH&Ofi J&£i?v^TEI 2 5 <D®ffit H — t?*SOt, 
[0 2 5 4 ] 

«IJ»^EN**HOi: iOlftf^^SiWi-So 13 2 8 1 {±, HI 2 7 OHH&H 

[0 2 5 5] 

HI 2 8 H*3^TPM 1 U«aE**at*t"CV^v»*i^ Mil 0 7) ? ±ii-e 

-5> P M 4 2 IC^mvttiv^^^^o NM 4 6CNB 1 7&*Jtra*> •) NM 4 6 iZft^LfflmtLX v» 
^>0-C\ pgs tOtfil±GNDt4»), PM4 3ClI»^o P M 4 3 KWafcjPilE 
tl&i:, V r e f £>«Gfc7&*_t# U 5 0 comfc & _h#i"*o 5 10WGND, 5 0 <D 

mii75 ? ±#-r-5.c7)-e, i o tDM&teTtfn »± pmi, pm2 tcm^^itn^^^o 
pmi, PM2(:^mst, ^r^Twas&u /-Ksot, sKommt^ 

[0 2 5 6] 

±IE0^3e^H|5IK^1--6 PM4 2 K*atd*»*L-C, pgst <7>mfc{±V d d 
fcftl), ^^-^77 7°®i&(iiZJ *)gl£«o NM 4 6 tC^n^mitJ: 0 PM4 2 iZfttl 
2>KffiiPJz& < J: n Kf£ftLTj3< <t, pgst comfi^v d d t -f 2> z ttfaiife-e 

[0 2 5 7] 
[0 2 5 8] 

HI 2 9(4, HI 2 8<OH^O|ii^omMmJEV d d t^iSSmKV r e fO#t^/Tf-W 

?^mi±vd d^zsjKK«fc b-r-fc<Dmmmi±v r e f tmbtiz z\ttf%-fr& 0 

[0 2 5 9] 

Bui£0<MH, y- K5 0omt£{±SJStr<t *)%ZW)L, SJKo±#H#o Tj&^-r& 0 
teL^cD4X#t£li, 3 0, 3 1 «)/h§v» 0 i LT , i&ftfiJgfS 

Bl*|T% 50, 5 KOie^, ^-^T>7'7!> ? lft^-r^J:o^^i-^>-<b^fBt^Ife^L7t 
iil9-C*>&o HI 2 8 OSgg-Cfi, ^mEEV r e f WfliU) 1 . 2Vt'*^(?)T\ mi^m 
BEKfiftl. 2 VMi & *) , HI 2 9 K^SJi* X 9 «l 1 . 2 V coH^EE^ <b IU£& 

[0 2 6 0] 

HI 3 0 (4, *s<Ty7%m^fz%i§km<Ds<> K^r-r y 7*111 IS O-ffe^ggife®) ^^1-0^11 
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[0 2 6 1 ] 

d3 0Hi3V^T, Ql, Q2lipnp/^* , -7F7>yX^ 1 Rl, R3 0, R3 
0' , R3 1, R 3 1 ' f±j£i/L£, Vref, it&jjmmWfo* , V d d l±jE<7>m^£> 
GNDIiGN D^ST-Sr, PM1IJPMOS h7>y^^*, 1 0 ti P MO S h 9 > V7 * 
<7)/^ T^Ifi (*^7 yyitit)) £, 30, 31, 32, 50, 51 fifig&oy - K£ 

[0 2 6 2] 

113 o<D®mtm2 Avymmnm^zwim-t&o 

[0 2 6 3] 

(12 4 C9[HE&-Cli, PM 1 , PM2 ^glJ^ISltT, -g-ft-Tft, Vref, Vref iZ 
Lfc**, «^^^^-eti, SM^ti, Vref, Vref co^fiJilsJ 
Cmi£<!:^^o ^--e, :<D2o«y - F& lo^y- KiLtU^o HI 3 0O5&BJ3O 
H1S§{S, H240Vref, Vref £|5j — /- Ft L £ ®S&1?!J t & o T „ 
[0 2 6 4 ] 

IH 3 1 i3 0 *#fft&*»)£o-^J£7Kl-|a^&&o 

[0 2 6 5] 

[3 3 1 tCjS^T, Q 1 , Q2l±pnp/W F7>y^^t> R 1 , R 3 0 , R 3 

0' , R 3 1 , R 3 1 ' fi*£#t£, C 1 0 Vref it^mmMiiL £ , V d d 

filE^Mifc, GNDIiGNDSi 1 ^, PM1, PM2, PM 4 0 frh PM 4 6 it PMO 
S^^y'X^^ NM4 0, NM4 1, NM42, NM4 6I4NMOS h7>^^* 
, 1 0 m-^Tyf&tlZ. 3 0, 3 1 , 3 2 , 5 0 , 5 1 , 5 2 , 5 5 , p g s t {±1*1 
gp<r>y-K£, E mtftmm^Z, NB 1 liNMO S h 9 > a J7*9(T>r*4 T T^WSL*^ 

o &&H3 o tcisv^T, hi 2 5<Dm&tmzm&&-f&m z ?-, wfc-rhj- f^(±iwic# 

[0 2 6 6] 

Z<Dm3 0RZ/m3 1 IZTjK-T X n iZ^ H2 4 <D%:W<D®ffi$:mZLXmm'rZ>Z. ttf»T 
f b "C 2b -2) o 

[0 2 6 7] 

[0 2 6 8] 

[213 2 {Zjo^T, Ql, Q2lipnp/^*-7h7>y^^^« Rl, R2, R2' 
(i^trt^, V r e f lift^^fi*, V d d lHE<7)m : M£ , GNDliGNDSf^, P 
Ml, PM 2 , PM42, PM46, PM49, P M 5 0 it P MO S h 7 > ¥7* 7 £ , N 
M4 6I4NMOS h7>vX?^, 1 OliPMOS F 7 >y7; TXffi (jJ-^7 

>^tB^) £, NB KiNMOS h^yyX^^NMTTsHi^, PBlt±PMOSl7 
> v^^<7)/s-f rxmii^, 3 1 , 3 2 , 5 0 , p g s t i±\*\U<D J - F£, O P 1 \±* 

*T>-7i. Emmmm^ZTjk-to &&H2 4, 112 s^iKiiitui *-tz>m=f- 

, ttfc-f %> J - K iZ it m t #HB#-5§- £ # £ fc o 
[0 2 6 9] 

HI3 2 com^ t (M 2 4*>iag&tf>&v»£gi9!-*-<&o 
[0 2 7 0 ] 

BU^L^[H2 4 <7>H]S&-e{±, R30, R30' , R31, R3f fcfllUtfctt. S.JSHZ 
^ffL^v^llii:, ^*i«fc 19 M&v>mf£5 0, 51t^5, 5 0, 5 1 
XtftLtZo iCWT'/^NMO SMK)(iIi^-e«^:LTv^<7)-e, > ~?<F)X 

jjm&it, 12 4 <Dl3i&J: 0 ^v^lfi-et *»i t>&v^ 0 -e^-C-1113 2<7)lsIK-e(±, *^7 
>-7*0 P 1 OA^^« Vref Rlf / - K 5 O^mfSifc Ltv>4. &£R 2 , R2' OS 
ffiMtttt, A'y t yiEV r e f ^itt^ J: 9 ClltS (R2, R2' co}£#t 
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[ 0 2 7 1 ] 

HI 3 2 OElS&^ioV^T^, PM1, PM2 Mft&m»iL(±^L^<7)-c, 0PU:J:*)> 
Vref t50 <7>mf£^ L < 4 & «fc 0 M jtWUp-T * £: , R2, R 2 * OjSfcvfi^ L v> 
C Q 1 <7)jc 5 7^112^3 1 ©Ifilif L < & *) , ^laI5& t mm^ > b'*F*y 

[0 2 7 2] 

HI 3 2(4, x?- br y y°^(Dm<D : mfm^7Fi-m^i>i>o 
[0 2 7 3 ] 

i3 2t:^^t, PM42, PM46, PM49, P M 5 0 > NM4 6(i^^-h77 

■fmmzmj&ir&o n b i , pb \<Dmzitm 2 7 <vm ffifrhm&zti &i><otir2> 0 p 

Ml, PM2 ^mvl^tiTV^v^#^, Vref, 5 0 coflEfiti GNDii'), NMO 

^*§£\ Eii^^iiiL^ < cn^-iiit^Tt^ic, br -yv°®mzmiz>o 

[0 2 7 4 ] 

PMK PM 2 H^i;lL7i ? y£tlTV^V^t^ N h 1 0 rt s #il<9 P M 4 2 H i> Si/ft 

75 ? iftL^v^ 0 NM 4 6 CNB 1 tfbUfr *) NM4 6 KWiil-h t: ijitiX^Z><D~X:\ p g s t Of 
f£(4GND£:£& 0 pgst(7)IliKND^^<9t\ PM5 0t^ONL, PM4 9 1C 
mr;f^v;f ii^o PM4 9> PM5 0 izmfatmti Z> t , 5 0^mfS^±#i-^o Vref 
<7>miWGND, 5 0 omfi^±#i-^^>-C\ 1 0 omiitiT^O (4 PM1, PM 

2Hm^^ti^i6^o PMK PM2Ct&Mtil»i:> ^^T^y^fgL, / — K 
Vref, 5 0OSf£(±^Lv>mfci:&oT|a]i&/^;£-t&o 
[ 0 2 7 5] 

-hietfeB^ t^^s^j-iiii^^iii-^ pm4 2 izwbt-fimnx, Pgs toteii 

Vddt&«9, F77 -y-'dlif&M^it^ft&o NM 4 6 Ki/ftn^mwtL 4. , PM4 

2 Hv£ti^>mi£^# < 4 •? tci^ft LTis < p g s t Off^Vd d t 

[0 2 7 6] 

t^PM4 9«/^ TXm&PB 1 ^02 7<0[Hl^-e^^L, ^tl^^^- b T v ~7°W, 

MtmmtttZx, mz, x^-FT^yia^iti^t, 5oomf£(4vd 

d HfivMft t & n , -l*UC*tfkL-C, VrefOtfi<>Vddi:i5^tfcictLi% 
Z\<7)^Xl±, PM1, PM2 T&^m^^i: LTf&7^& < 7 - > ? mtrf 

IE1£Kf!)^&< &&S*l# ? &£o 7.9- h7 7ytj£?r/M7XlfiiPB 1 4 OIEflltC 

[0 2 7 7 ] 
[0 2 7 8] 

Ei3 3(4, x^Tzsy'zm^tz^wcoso v ¥ \ v -fm&^^mmmzTF-tu&m 

[0 2 7 9] 

HI 3 3 (;joV>T, Ql, Q 2 , Q3lipn p/W v h7>y^^S-, RK R 3 1 
\ R3 1' , R6, R7(4}gffi£, V r e f (iffi^^mmfi^, V d d liJE<DMMi:, G 
ND(4GND3SIT-£, PM1, PM2, PM5 1, PM5 2liPM0S h7>y^?^, 
1 0(4PMOS h7>-/X^W/U7Xifi (*s<T &, 3 0, 3 1 , 3 2 , 

5 0, 5 1 , 6 0 (irtgpoy - K£, O P 1 (i^T > T'^^'To &&HI 2 4 , HI 8^<D 

[0 2 8 0] 
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[0 2 8 1 ] 

::tl±l2 4 co[HS&t RHHH, iS^R 3 1 ' , R3 U:i530, 31 <7>mte£ + ?j 
|6jHl^^cn/">7 h L^mfi5 0, 5 1 £*^7>-/0 P 1 <DX13 t U NMO 

PM1, PM2 »C»iiieitM^Jt«-f-**aE (PTAT11) **a£it"CEI«&**^^ 

[0 2 8 2] 

o p i &®&mit. mzmwLfzm* o<dx n tt-mittm&x-x v> 0 ztz'& 

[0 2 8 3] 

IH8 0liJj&-ei£^L£ i 0 PM51CJ:l)Q3 Kmi/f fcsfc LT, V b e (V b e : 
P ng^?)IJ|6llE) £6 0K|&£U *£#tR6, R 7 «fc V) ftl±-fh 0 Z<7) 

«"EE$nfe«ffiHjEoaUS«#tt«r#o«ffiSr, P M 5 2 K J: •? JtJP^i"^ C t "C, tfflxJf 
0. 9 VO^mEE£#££1-£C tfr*X*&Z> 0 
[0 2 8 4 ] 

Hi 3 4f±, ^#§^<7)^-^T y7<D$kmmz7fki-m&m-e$>2> 0 

[0 2 8 5] 

EI3 4 d d IZjE^MM* , GNDIiG ND^$:, PM 5 3 frh PM 5 7 (iPMO 
SF5^yX^, NM4 7^"bNM5 5i±NMOSh7>vX^^, 1 OliPMOS h 
7>yX^O/^7AHi (^-^T>7°ffiytl) £, NBlliNMOS h5>^^?)/^ 
T^mm, PB KiPMOS h7/vX?<7)A'f77tji^, 50, 5 1 , 55, 70 
/5^7 2li»;-h*^ > EN, E NX(±$fJfWff-t^^i-o &&E13 3, Hi 4 OfWl 

[0 2 8 6] 

[0 2 8 7] 

J^TtC, H3 4<D®m<D!&g:$:mW-t2>o NB1, P B 1 co^fiH 2 7 <7>13&^ h& 
[0 2 8 8] 

04 0 0- &#J&*^7 >y@8&-Cti, PM4 0W*-K8S$ntv>5 o PMO 
S h 7 > *©RMIWffij& I /h§v>*'&K:«\ HI 4 0 ©Sll^ffl LTWIitii P 

o 

[0 2 8 9] 

ta)xJdf5 0, 5 1<7)mii^0. 9 veffifc L, m?^mi±V d d & 0 . 9 VfISOi§£-£ 
#;L& 0 EI 4 OOIhIB&O*^, y- K5 5<omf£{i, 5 0, 5 lWfW>f>NMOS h5 
>^**OHMi«ff*I*ffi:v»flSia PM4 0 K^Wsftft^ tztbizte, PM4 0O 

Y- hWiiLi>V d d frb PMO Sh7 > ^OHffiSJEgjgfiv^mftfc fr£ 0 Z\<Dtztt> 
, 50, 5 1 0«fi75*«««JEt-jttv^mt£ i -9 fctfci»-Cf±, HI 4 0 ?>NM4 0 <D K 

W > • V-XriOlfiili^^ < :U^lt'(±, HI 4 0<7>*^7>7°|n)i& 

[0 2 9 0] 

09x.ffH3 30HJ1&-C, 50, 5 l^Ifi^O. 9 V*lJg , V r e f £ 0 . 9V(CfMt 

-r&t, i3 3oniKf±, sswt=tt«agmjEo. 9 vmm.fr h^^mmmm^ta^ x 

#&£df~&&o L^L&tf ? «b, HI 3 3 <Dt^<Ty -fOP 1 t5 ? , ±.&<DW)Ve &<ofg\mx'm 
[0 2 9 1 ] 

COPgaSrfil^i-S^AJC, HI 3 4 comi^T-fi, PM5 3, PM5 4 Sr^llit L, 

ffiliEtf 2 003-3104771 



&m 2003-366085 



^-v: 34/ 



HK||pIKNM4 7. NM4 8©KU-f >WVd dSKomfi 4& «t o ^EIKSrfll* 
LTV>S 0 PM5 3, PM54^t>y-K70, 7 1 K— 5£*aE7&*tt|&$ft (PM 5 3 t 
PM 5 4 omgKti IS) Ufilt-TS) , NM47, NM4 8t:jt<i4 KH'>l«t©iOS 
MM5 0, NM5 1 KJKfr&o — fl&tfjfc 7 * -^f 7 K • *^3 - KH«&-C{±, /- 
K7 0, 7 1 <h NM 5 0 , NM 5 ltfJWUPMOS h 7 > ? £I8:*t & £ t rt s — ^T' 
ab^o L^L13 30|s]i&4'T-'f£ffl1-&t§£-Kfi, 50> 5 1<7>mf3i{±0. 9VSf ^ 
?>^i:WotV^ 0 ioti3 4<Oftt LTi, /-K7 0, 7 1 O^fitiNMO 
S h 5 > y 7 ^ ©HlilESf Otfi ^ 0 , NM4 7, NM 4 8 tf> K >W.i£t Y- 

hn&t<D m% i f&mm &x~ § £ 0 

[0 2 9 2 ] 

NM5 0Sy'NM5 n:J:l}lEi:^$nfcllt'I^^ NM52, NM5 3, PM5 

6, PM 5 7 K«fc ijittilSU 1 OtUo ttTC, if ^ItCov^tffifCta^ LX & 
<o 5 1 7j ? ii5^mf£<7)*§-£\ NM5 OCIiiSlil^^tS^-C, 7 0OtfiW4 

0 nm5 li^ssBSimjtiwe, 7 i<Dmmtn<%& 0 7oo«eTO4ot 

, NM 5 3 Hat*LS*iiKtt«^i-*o 7 1 comfit < 4 4 NM 5 2 Hit tl&M 

tiiiflOL, PM56, PM5 7 t;aen*m»E<>*i*n1-*o NM5 3 tcSEtLSm»E75 J j*^L 
, PM 5 7 H^tL4«SE75*Jitrai-*WC, 10I±Hi^^o 
[0 2 9 3 ] 

S3 5I1, 13 3 (DmffitmZ 4 <D\E\$&<Dm : Mmi±V d d £&*£«JEV r e f <7>!f#14£ 

^-r— #ij-c&£ 0 @3 5ic^i-of± N ias**-4 or, 25t, 12 5t©»^oto-c 

[ 0 2 9 4 ] 

S3 5 K^Sft* «£ 9 «?imEEV d d *ifiKK «t f,f-^l$lEV r e f 
bti&ZtiPfrfr&o ttz. Vre fWO. 9Vfc*4J:^:^gSH"Ci>4o 

133, 13 4 <Dmw<7>®&* ^ tx\ mmnj±v r e f <om^o. 9 vt l/c*§ 

£\ *MJEf±#!j0. 9 V?IS^^HI1^75 ? Ui^i-^o 13 5 <7>#t£#!)^<b t, &0. 9 V 
[0 2 9 5 ] 

1 3 4 O^-^T ^T/IHI&rtftttMifc < , 13 9 -? &*^T>7°Ih]S&£, EI 3 3 00 
[0 2 9 6] 

13 9tCi3V^T, VddtijEOtS^, GNDIiGNDiT^, PM 5 3 PM 5 7 
, PM6 3^<bPM6 6I±PM0 S h^/'y'X^ir, NM 4 7 t&^NM 5 6 f±NM0 S h 
9>vX*£, 1 0 fiPMO S h 9 T Z.m& (:t > 7°tB£) £, NB 

1 (JNMOS h^^y^^OA^T^lfi^, PB 1 fiPMOS h9>^^OA>f7^ 

50, 5 1, 55, 72, 8 0 7^<b 8 4 fiftSBO / - K EN, ENXIiii 

[0 2 9 7] 

!3 90®{&(±, 13 4 OHUKfcB&ISI— <DmftZir2><7)X\ 1 3 4 0©|^ t <OM^*m. 
W^-&o 13 4 OElg&T-ti, NM 5 0 , NM 5 1 O K W NM 4 7 , NM 

4 8 O Kl"f >mmt&mL'tz 0 B3 3 0@RWt?li, 5 0, 5 1©lfi!i0. 

9 wmm~^^>^ ttf3bhfrZ#>frfr^X^htz#>tzfr\ 50, 5 1 <D%\\Lif£ 

NM4 7, NM4 80 Kk^ >-y-^FIIE»SW11t:^^i|^CIi, 
13 9 n \zm&*mWL-tti\ZZ^o 
[0 2 9 8] 

lic^£ft& i 9CPM6 3~BlVY>M6 4 £NM5 0, NM5 1 O KU-f "/t, NM 4 

7, NM4 80KU^yoni:^t-&^t-r% 8 2 , 8 3<7>mf££, 8 0, 8 1 (OMUL* 
m%%Wi&£1r2>Z£tfX&Z 0 8 2 , 8 3 0«{5:ii, NM5 0, NM5 1*^t-K 

^MLTv^ct^»b, mmw.&mm<om&£%2>tf, so, 8 1^^8401^ 
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[0 2 9 9 ] 

PM65t, NM5 6 iz X *) PM6 6 iz— 5£«iifcfc»i- Z tX\ 8 4 0^1££3§£1-& 
00*03 9 Cli^Lfco 8 4 0tfittVdd^f), P M O S h 5 > ^ ^ ^ OHitffSK 
ftv»tfitt50t, 8 0, 8 1 OMftHV d dKffiv^&fcfc&o PM6 3, PM64 
&I£tt& CI <h T\ 8 0, 8 l©l{5?:Vddt:JS^Ifitfl>5^t\ 5 0, 5 1 <DM& 
fim^mitLtZ-oX i>, NM4 7, NM4 8 {±^BfM«T(±iift-^-r\ ^7>7V>flH# 

[0 3 0 01 

m±Ifc^L£«fc d K, 50, 5 1 <om&£ «fc •) SSv a »£-K:t± N H3 9<7)i n 

m^tz. *5£w<Dms&i<z^ z<7>m3 9<n®&%m^r x^z t& a.~c$>z> 0 

[0 3 0 1 ] 

"C<fc Z> o 

[0 3 0 2] 

1213 6 tCisv^T, Q 1 , Q 2 , Q 3 it p n p/W l-7>y^H, R 1 , R 3 1 

, R3 1' , R2{±^*, Vrefl±UJ*SilStfi«:, V d d (±IE<7>m^£ , GNDIi 
GND^T-*, PM1, PM2, PM58f±PMOSb9>v**£, 1 OliPMOS F 
9 > 9 J7*9<r>m TXifi (^7 yy'tHtl) £> 30, 31, 32, 50, 51, 61 
l±l*l3B<7>y - O P 1 li^^T>y*^1- 0 &j3[!2 4, [13 3^0 01^ tl^CiS^ 

[0 3 0 3 ] 

HI 3 3 <7>HJ3&-eti, t^7>y$-fflv^c$?|iBOA>'K^t7 7'iKt:, 13 8 <7>@j& <h 
[0 3 0 4 ] 

IH3 6 <7><fc 9 izmBt&miSL-tZ fc, 5 0, 5lcomfS*0. 9Vg«tt4fcftO^ 
;i/y7K0fc*!)WR3 1, R3 1' f±#gfirt ? , R3 0, R3 0' li^5i<44 0 
K^> 7 71Eii, R 2 tcj: l) PTATIff^Q 3 y ?m&6 1 tcflnH-T £ d 

itMt4o @2 4©R3 0, R3 0' X *) , R 2 <7)^ >f X**/Jn$ \,*1&&iZ f±, HI 3 6 

<d x n izm&zmj&i-zmm&zm&tf&Zo 

[0 3 0 5] 
[0 3 0 6] 

(U3 7^i5V^T, Ql, Q2lipnp/q*'-7l-7>yX^, R 1 , R3 1, R3 
1 ' , R 3 3 , R 3 4 fi}£i5t£, V r e f fiffi^^imte*, V d d (±jEO«S!£, GN 
D(±GND^*, PM1, PM2, PM59, PM60, PM6 1 liPMOS h7>y 
10, 6 3tiPMOS b 7 y ?<7)s<J 7 XMU (* ^<7 y zf&t)) £,3 0 
, 31, 32, 50, 51, 62 lt\*l$fr<D S - K£, O P 1 , O P 2 it^r^T > y^TFi" 
o &&HI2 4, H3 6^<Dm&t[s\£W>££i-&m^; ttfc1r2> S - Kt=f±H C#"5#-^ 

[0 3 0 7] 

HI 3 6 iT-«-Cli, /<> y/m/±*^-r^77fei: LT, p n p/^-K-v 

h7>y'X^Vb e*4v>liV b e Lfc«EKit« P T A TmJE£ini#-f &0!l* 
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mm-ibffiL&im&zijmirtitf x^<dx, S3 1 <nxnti:m$Li>mtxhz> 0 

[0 3 0 8] 

5 0,51 <7>mfi^L < & & i 9 tc, OP H:i*)PMl, P M 2 <DY— VMitL 1 0 
ifflWL. PM1, PM2, PM5 9 tCPTATmsSt^fl^i-^CLiiti, ^17?^* 
^^ClfST"^-:^^^ iC^-C, 5 0, 5 10lttli, HI 2 9t:^L/;J:^:, 

o £ & - 1 rt'nTt g-e * * o 
[0 3 0 9] 

5 0<DKtiLk 6 2 ^mfc/)*— $:1-.2> X -? ic, OP2CJ;^ PM6 icoy- Mfi6 3 

4>*iS£* PM5 90PT ATm»iL^IEWfi^#14^fl"*>M-r«t 9 iii2J K * 4" - 'J 
Lt, PM60CJ:i), SnlH-Sfc. ^tf«z£^®JK^#14**&v»J: o KTSSo P M 5 
9. PM6 0(DMtI^«R 3 3 CJ: •) WBEKSJ*-*-* £ fi«Ktt#Lfcv»* 
mmi±V r e f 
[0310] 

U3 7 0efc9^[IJj&£fl|jft-t-&t > tt«Ofig|K#tt^#ofe;U T*Wfc 
[0311] 

HI 3 8 »±, *s<T>-7*m^tz%i5&W<n'*> K^f-v y 7*IUj&0'ft&<7>||J&#!l £^1-0 #12 
[0 3 12] 

0 3 8 fc*iV»-C\ QK Q2lipnp/^*-7l>7>y^n, Rl, R3 5, R3 
5' , R36, R36' , R37 {±«$lSt, V r e f f±m272k*fc*ft£, V d d t±iEO« 
GNDIiGNDJfi?*, PM1, PM2, PM62(iPMOS h7>y^^J, 1 
OiiPMOS h7>^^©;\M7Xlfi (*^T ^ 7^20 30. 3 1 , 32. 5 
0. 5 1 tirtgpoy- Kfc, OPlli*^7>7 J ^^t«, ££5|H3 6 ^OlU*& 1 1^1 Cf& # 

B3-t-£*i\ 7*9 — YT y "/HUSK ffiffittflWf-qstt^ttLfco R3 5£R3 5' ItmC 

m%m.*w^. ttz. R36iR36' i> m ztm,m.^n^> i> <o 1 1-& Q 

[0 3 13] 

R3 6. R3 6' ItQ 1 <D^< v ?Mfo3 0 tttB^&mZ3 1 <DM.ftL* + J3ftfcl''< 
^i/7hf4 1/^->7hSjJi;tLti< (EI 3 7 i fOjgifcR 3 1 , R3 1' t\s\CWl 
££1"£o ) 

12 3 6 ^ms&t H] 3 8 0®8&<7>«Wi, jgJjtR 35, R35' 
[0314] 

3 0 (DMiZt 3 1 Oifi^lj! L<^^i^ UWJfflJ L>l:J»^-U, Q 1 , Q 2 Kitft^mi/t 
75 ? ie^SJgt;Jt^!li-^ -1 1 i±, HI3 6. IH 3 7 tX~<7>®&tm tX$>%> 0 tZ%X\ 3 0 
OlfiVbeli, iftflFO±#Kfc &£oT^1-£ftOSJ^fl;#14£i#*> (5* (1) ) > 

oll^f^n^o QK Q 2 tcSEtLSjEOiaft^ttSr^FoWSEt, IjjiR3 5, R3 
[0315] 

olt), Q 1 y ^lfi3 0 £: *J-J£1" £ mte 3 1 <7)«fi £ + y^f6]tz U^fl/ v 7 h L 

£mf£5 0, 5 1 £— St K»Jfll1- at , 3 0 <h 3 1 omi£7^me<t ££ 0 - 

<7) X 9 3 0 t 3 1 £>«i£j&*|S|mfti: t , QK Q 2 f;&f ft^mi/ti:, ©JftR 3 5 . 

R3 5' izffift&mffi.<o&nnm*7&mzmifL%^'fciz.t%2>o :«iasi:isffLi^ 
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[0 3 16] 
[0317] 
[0318] 

HI 4 1 ICjSV^T, Q 1 , Q2lipnp/W h 9 > 9 £, Rh R 2 , R 2 ' 

, R 3 8 , R 3 8 ' f±i£#t£, Vref, V r e f ' (iffiTJ^Smfc £ , V d d f±IE?>S 
?J££, GNDIiGND 5^T- £ , PM1, P M 2 (± P M 0 S h 9 > 9 £ „ lOliPMO 
S h 7>y^^WAM7Xffi: (^^T^^ai^j) 30, 3 1, 32. 50. 5 Hi 
F«3g|5<?)y — K=Sr. OPll±t^7>^^/Tto &£>H2 4 ^Od]jJ& t |l] LIS £ 

, t.9- YT-y^m. mminm^mtWLtzo R2tR2' \mzmnte*ft*>. 

ttz, R38hR38' fcRtSfiif^otOktio 
[0319] 

R38> R 3 8 ' iCfR 2 t R 2 ' (±Q 1 ©xt? 3 0 t & MfS 3 1 <7) 

M"4 P^^v7 ht&tfit LTK (@3 7 ifOjgJfiR 3 1 
« R31' bm£M££~t2>o ) 
HI2 4<D®ffitm4 1 OEJg&cOiiv^i, l&fcR 3 8, R 3 8' K&£ 0 
[0 3 2 0] 

M2 4<D®ffiT:li, NMO S h 7 > X 9 <DMmmJ±* 0. 8 VflJ^h LT, ttlfp£f& 
WL/: C NMOS h 7 >yX^SilE«i:*|v^A t .^ (1 2 4 Of^colUjg 

0#x.?jT, M> K^> v •7m&&mi&X-& ho HI 4 1 fi, NMO S h 9 > 9 <F>m\% 

m&tfi. 3v<Dm&i<z, ^mmmm^^^mmLtzmt^^x^^o 

[0 3 2 1 ] 

NMOSf7>y^^«|ilE#l. 3Vt, /< V K^r-v -7 7°mi± J: *) v>*£-C 
HI2 4 <D®&tmm-mjUZ£ *K +*|S]i:Q l <?)X5 7 ^lfi3 0 t^t^Hi 
3 1 <7)mf££ U^;l^v7 h L, >7°At)i:i--5> - £t!> ? T£ h 0 NMO S h7 > v ; X 
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